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LEADING ARTICLES 


To Appear in the Next 
and Subsequent Issues: 


An article by Jal. D. Edal Beh- 
ram, Chemical Engineer, Bombay, 
India, describing the “Purification 
of Public Water Supplies in the 
Orient” is unusual; is interesting- 
ly written and illustrated. 

John R. Baylis will present dis- 
cussion on the “Evaluation of and 
Specification for Activated Car- 
bons”—a timely topic on which 
more light is needed. 

An article by Chas. P. Hoover, 
Consulting Chemical Engineer of 
Columbus, Ohio, will treat of 
methods of preventing corrosion 
by “Treatment of Circulating Wa- 
ter Used for Cooling Purposes in 
Industrial Plants.” The author 
has devised a novel and effective 
method of attaining metal protec- 
tion and increasing plant efficien- 
cies materially hereby. 

C. E. Keefer, Engineer in Charge 
of Sewage Treatment Works at 
Baltimore, Md., will present a de- 
scription of a recently perfected 
“Continuous Automatic Sewage 
Sampler” which has been in suc- 
cessful use at the Baltimore plant 
and is also applicable to industrial 
waste control, such as that prac- 
ticed in paper mills and other 
plants, to check the loss of valu- 
able manufacturing material 
through the sewer. 

Water Softening is becoming an 
increasingly important phase of 
water treatment and Donald H. 
Maxwell, Consulting Engineer of 
Chicago, describes the recently 
completed ‘Water Softening 
Plant at Western Springs, Ill.” 
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IMPROVE THE WATER SUPPLY 


The application of Klearit viv- Klearit can be introduced at any 
idly, definitely and valuably im- point in the filtration process. It 
proves the character of the Willnotclog the filter. It makes 
possible longer runs between 


water produced by any filtration , 
cleanings. 


process. 


; ; ; You should know all about this 
Klearit clarifies, purifies and ,;emarkable new pure carbon 


sweetens. It eliminates all ob- and its application to water fil- 
jectionable odors and flavors. tration. We will gladly send 
Klearit enables your plant and you complete details and give 
your process to deliver spark- you expert counsel on your in- 
ling, palatable water of absolute dividual problem. Write for 
purity. this information. 


THE JENNISON-WRIGHT COMPANY 
TOLEDO, OHIO 


Branches in All Large Cities 


K LBA SS 





When writing to advertisers please mention WATER WORKS AND SEWERAGE—Thank you. 
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not WITHOUT 
HONOR! 


How Geo. R. Spalding conceived 
the idea that potable waters could 
be made more universally palat- 
able. .. and proved it to be right. 


FoLLowinc out his policy of keeping posted on 
what was being done in fields other than water 
purification, Spalding noted the widening use of 
activated carbon inthe refining of edible oils 
and fats, glycerine, pharmaceutical and medicinal 


products. He reasoned that if activ- 


ated carbon would serve to 
remove odors, colors and 
colloidal substances in those 
fields, it would also remove 
the causes of tastes and odors 
in potable waters. 

Spalding foresaw that this 
insoluble material, if 
it worked, would offer the ad- 
vantage of contributing no 
tastes and odors of its own 
and, when its work was done, 








Geo. R. SPALDING, Sanitary Engi- 
neer, Hackensack Water Company, 
ri New Milford, New Jersey 

L 


i 
/ would not have to be passed along to 
the water consumer. 


He expressed the opinion that powdered ac- 
tivated carbon should (1) be finely powdered, 
(2) be completely distributed through the water 
by effective mixing, and (3) have a sufficient 
period of contact to permit proper adsorption, 


In the Spring of 1929, Mr. Spalding had a 
chance to prove, on a plant scale, the value of 
his laboratory experiments. An _ overflow of. 
aldehol occurred at a nearby New York State 
factory and imparted to the Hackensack water 
supply an odor indescribably vile. 


Aldehol is an oxidized kerosene, so persistent 
in odor that it was adopted by the prohibition 
authorities as a denaturant for ethyl alcohol to 
discourage the “cooking” of alcohol for illicit 
use. 


Spalding applied powdered activated carbon, 
NUCHAR, with such success that not only did 
the aldehol odor vanish, but with it went other 
tastes and odors. 


Commenting recently upon his continuing 
use of NUCHAR, Mr. Spalding said: “Carbon 
was applied 249 days in 1931. Approximate 
cost was 65c per million gallons treated. Filter 
runs increased. We have better coagulation. 
Sludge has been rendered inert. We are able to 
deliver a water of standardized quality, regard- 
less of the ever-changing character of the raw 
water. 


The manufacturers of NUCHAR have pre- 


pared a resumé of the Round Table discussions 


appearing in WaTER WorKs ENGINEERING. These 
discussions include a number of interesting ex- 
periences with activated carbon. A copy of this 
resumé may be had by addressing the Industrial 
Chemical Sales Company, Inc., 230 Park Avenue, 
New York. 


Please mention WATER WoRKS AND SEWERAGE—it helps. 
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~~ Liquid V | 
Chlorine | 


Progressive municipalities find it economical to use Liquid 
















Chlorine for sterilizing water supplies and sewage efflu- 
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ents. When applied in sufficient quantities it will 





destroy pathogenic organisms and afford a posi- 





tive measure of safety to the municipality. 
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Prechlorination is an additional bacterial safeguard 
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and an oxidizing and catalytic aid in permit- 





ting better coagulation and sedimentation. 





“Ponding” of trickling filters can be effec- 





tively relieved by periodic chlorination 
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SUPER 
SATURATED 
SOLUTION 


FERRIC CHLORIDE 


Carrying 66% FeCl; 


Stronger than the Lump or Crystal Form 
Much stronger than the FERRIC CHLORIDE liquids hereto- 


fore known to the trade. 


FERRIC CHLORIDE “66%” is a solution at ordinary tem- 


peratures. 


FERRIC CHLORIDE, FeCl,, Content 60%, the well-known 


lump or crystal, is a solid at ordinary temperatures. 








Appreciable freight saving, and convenience results in the use of 
66% solution to which water may later be added. 


The package—a non-returnable barrel; another economy and 
convenience to you; no freight to be paid on a returnable empty! 


ISCO 66% FERRIC CHLORIDE SOLUTION is the answer 
to many of your sewage sludge conditioning and coagulation 
problems. 


We are also prepared to furnish FERRIC CHLORIDE, either 
lump, crystal or more dilute solutions, where specified. 


INCUS, SCEL(OEN SCO. 


117 LisERtY Stacet, New Yorn. 
Established 1816 
Manufacturers of “ISCO” Chlorinated Lime 
INNIS, SPEIDEN & CO., 
117 Liberty St., N. Y. C. 
Please send me without obligation further information on your new FERRIC CHLORIDE “66”. 
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A GIikLlhLeETTE PUBLICATION 


TRACING THE TRAVEL AND CHANGES IN 
COMPOSITION OF UNDERGROUND POLLUTION 


By ANSELMO F. DAPPERT 


Principal Sanitary Engineer, 
N. Y. State Department of Health 


OCKVILLE CEN- 
R TRE, on the south 

shore of Long Island, 
has a population of 12,000. 
It employs the activated 
sludge process of sewage 
treatment. Final disposal of 
the sewage plant effluent is 
accomplished by discharge 
onto 5 acres of natural sand 
beds through which the efflu- 
ent seeps and enters the 
ground water. The sew- 
age flow averages about 1.2 
m.g.d. 
_ The exact effect of the discharge of such a large quan- 
tity of sewage effluent into the ground water in the 
manner outlined has been a matter of peculiar interest 
to neighboring residents for a considerable time. Prop- 
erty owners adjoining the plant have registered com- 
plaints alleging dangerous contamination of private wells 
and material increases in the infiltration of ground water 
into basements. Recently an opportunity was given for 
a detailed study of the extent to which pollution trav- 
eled in the underground seepage from the percolation 
beds and the progressive changes in quality effected 
during such travel. 


Three property owners living along Parsonage Creek, 
a small stream that rises about one-fourth mile south of 
and below the percolation beds and which is fed to a 
large extent by springs, recently entered an action in the 
Supreme Court of Nassau County against the village of 





A. F. Dappert 


Rockville Centre, charging pollution of Parsonage Creek. 
The action presumably was started as a result of the 
occasional operation of an illegal by-pass which per- 
mitted discharge of final tank effluent direct to the creek. 
The allegation in the complaint as filed, however, went 
considerably further and charged “That the filter beds 
are constructed and maintained in such manner that 
waters therefrom seep wmto and enter the head waters 
of the said Parsonage Creek, carrying with them harm- 
ful bacteria and other matters and substances which 
contaminate and pollute the waters of said Parsonage 
Creek, rendering them unfit for use and dangerous to 
the health of the plawmtiffs and other residents along 
the course of said Parsonage Creek.” 

In view of the seriousness of this charge the State 
Department of Health conducted a detailed study of the 
matter during the period of April 18 to 23, 1932. 


The accompanying sketch indicates approximately the 
location of the sewage treatment plant with respect to 
Parsonage Creek. 

Normally a sewage effluent produced by the activated 
sludge process under proper operating conditions is in 
general terms, practically clear, stable, non-putrescible, 
relatively free of suspended material, low in bio-chem- 
ical oxygen demand, and with a changed and reduced 
bacterial content, so that it may be safely applied to 
percolation beds or discharged to natural waters with- 
out the creation of offensive conditions. Further, it is 
a well known fact that polluted waters in traveling a 
comparatively short distance through sandy soils become 
purified by reason of the natural purification process 
established in the soil. In the case of Rockville Centre 
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then, it could reasonably be expected that whatever bac- 
teria are contained in the effluent as applied to the per- 
colation beds would be completely removed in the first 
200 to 300 feet of travel of the seepage through the soil 
and that any organic matter contained in the effluent 
would eventually become completely oxidized. On gen- 
eral principles, then, it would seem that harmful pollu- 
tion or contamination of creek waters could not result 
from the method of sewage disposal employed by the 
village. 

To secure definite information bearing upon this ques- 
tion numerous borings were made to the ground water 
in the vicinity of the plant and between the percolation 
beds and headwaters of the creek. In all, 42 such borings 
were made at the locations shown on the accompanying 
map. These borings were made with a hand auger to 
a maximum depth of about 10 ft. which was sufficient 
in most cases to reach ground water. Samples were then 
collected from the various bore holes and tested for 
chlorides. Chlorides, being harmless, inert mineral con- 
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stituents of sewage undergo no appreciable change dur- 
ing the process of sewage treatment and the chloride 
value of the sewage effluent could therefore be expected 
to remain fairly constant within reasonable limits—j, ¢ 
about the same as in the raw sewage. Chlorides could 
be expected to be high in sewage or sewage effluents and 
low in normal surface or superficial ground waters. The 
chloride test therefore afforded a definite means of Io. 
cating with certainty the underground path of seepage 
from the percolation beds. Employing the chloride de- 
termination on surplus for the test holes, the path of 
underground seepage was definitely located at several 
points and driven wells were put down to permit the col- 
lection of samples for systematic bacteriological and 
chemical analyses. Although the limits of the band of 
seepage could not be definitely determined throughout 
the 1,500 ft. length of the path between the percolation 
beds and the creek, due to an inadequate number of 
bore holes, sufficient data were obtained from the chlo- 
ride tests to indicate that the approximate dimensions of 
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Location Survey of Test Holes and Pumps 


such band of seepage are as shown on the accompany- 
ing map. The tests for chlorides indicated that the band 
of seepage from the percolation beds narrowed rapidly 
at points near the percolation beds and that the under- 
ground flow from the south line of the plant property to 
the “spring-hole” conceded to be the headwaters of 
Parsonage Creek, was through a narrow band scarcely 
more than 50 ft. wide at point midway between the plant 
and creek. The results further show, that this narrow 
band was not on a straight line but was somewhat irreg- 
ular. Driven Wells A, B, C, D, and E were placed on 
a straight line between the “spring-hole” and Percola- 
tion Bed No. 6 and samples gave the following chloride 
results in parts per million: 


Chlorides 

Sample p. p. m. 
ee erry arene ree ie ere rr 38.0 
BE DA kd vsnaxdascderaosh Gr oncbeuk milk aun peat iia 14.6 
BRO ee rere Pe rete: Pe 21.3 
ft oR REN aOR oe et oe NS Fagan BS 32.5 
BE EP. sobs cee nod Gib eta aes ibe one cana aie 20.3 
NE inc vated -S hex wee mbes kee kak RING ee Ene 33.0 
ee WN is co te ce atedk makati mcdgy unsere 33.0 
Bore hole 24 (not influenced by seepage)..........-.+: 3.4 


It will be noted that while samples from all the wells 
showed the influence of percolation bed seepage, that 
only wells C and E could be considered, making allow- 
ances for slight fluctuation in the chloride content of 
the sewage effluent, as truly representative of the under- 


ground path of seepage from the percolation beds. Even 
in the case of samples from Wells C and E the indica- 
tions are that the samples were to a very slight extent 
diluted with normal ground water, as might reasonably 
be expected. 


Bacteriological Changes During 
Progress of Seepage 


The results of the chemical and bacteriological exam- 
ination upon samples collected from the percolation beds 
from driven wells C and E which represent the under- 
ground seepage from the percolation beds after passage 
through 1,000 and 1,400 ft. of fine sand respectively ; 
from the “spring-hole” which represents seepage from 
the percolation beds immediately after springing to the 
surface and after traveling 1,500 ft. through the soil; 
from the upper end of Parsonage Creek proper; from 
the outlet of Selley pond; and from Parsonage Creek 
below all ponds, are of interest in tracing pollution orig- 
inating at the percolation beds during its passage through 
the soil and later through an open watercourse. These 
results are tabulated on Table I. Samples for bacterio- 
logical analysis were taken from Wells A, B, and D, 
which penetrated ground waters influenced in varying 
degrees by seepage from the percolation beds and the 
results showed uniformly very low bacterial counts and 
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TABLE I—RESULTS OF ANALYSES 
(Results expressed in parts per million unless otherwise stated) 


Index Number or Letter... X C E 28 S-2 S-6 
Sample 
from “Spring- 
Hole” Repre- 
sentative of 
Seepage from 
Beds After 
Springing 
to Surface 


1,500 ft. 
0 


Sample from 

Well Pene- 

trating Path 
of Seepage 
from Beds 


1,400 ft. 
1 


Sample from 
Well Pene- 
trating Path 
of Seepage 
from Beds 


Sewage 
Effluent 
from 
Percolation 


Surface 
Surface Sample 
Sample from from Parsonage 
Outlet of Cr. Below 


Surface 
Sample from 
Upper End of 
Parsonage Cr. 


2,300 ft. 
10 


Description of Sample Seeley Pond All Ponds 
Approximate distance below 
plant along line of flow.. 3,900 ft. 5,700 ft 
Color 7 7 f 


Turbidity 5 
Nitrogen 
a Sram 0.14 
Ammonia Alb. ......... 
Nitrites 
*Nitrates 
*Organic total 
Oxygen consum. ....... 
Chlorides 
Bacteria 


Ss 


NNNRBSOOM 
Um ODmounm 


ww 


++++ ne 
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*Note the rapid and marked reduction of organic nitrogen and conversion of ammonia to nitrate during travel of the effluent 
underground and away from contact with air. This observation is the more interesting when it is recalled that in slow sand filtration 
of sewage effluents the beds must be allowed to “breathe” between applications—something which could not take place in the 
underground “sand beds” at Rockville Center.—Editor. 








the absence of organisms of the B. Coli group in all 
volumes tested. 

Since the results of the bacteriological examination 
show in the case of each sample taken from the wells , 
penetrating the path of seepage from the beds, the com- Vibert a 
plete absence of organisms of the B. coli group, it must 7 aa Via Te 
be concluded that possible harmful bacterial contamina- y [i 
tion present in the effluent as applied to the percolation ae. tee 
beds is removed in a comparatively short distance of ‘7 ‘; 
travel of the seepage through the soil. That this distance 
is less than 400 ft. is indicated by the fact that a sample 
from Well A situated 400 ft. from the percolation beds ik ee 
gave negative results in the tests for B. coli. The bac- Le2G 
teriological results, therefore, indicate that harmful bac- 


terial contamination of creek water is not contributed 
by seepage from the percolation beds as alleged by the 
complaint as filed. The bacteriological contamination 
indicated in the sample from the “spring-hole’” and in 
the samples collected from Parsonage Creek can reason- 
ably be explained by the exposed nature of the water 
and local surroundings—matters unrelated to the sew- 
age disposal works. 





Rockville Center Sewage Treatment Works. Blowers and 


Laboratory in Building on Right 


Seepage Beds with Treatment Plant in Rear. (Note Sludge 
Gas Holder and Glass Covered Sludge Beds 
to Left. Blower House in Center) 


Chemical Changes During Progress of 
Seepage 

The chemical examinations of the various samples 
show some interesting and possibly some surprising 
results. 

It will be noted, as reflected by the analysis, that the 
sewage effluent in moderately colored and turbid, rela- 
tively high in free ammonia and low in nitrates. As 
regards nitrogen quite the reverse was expected since 
normally thé effluents from activated sludge plants are 
rather highly nitrified. While the value for total organic 
nitrogen and oxygen consumed were a little higher than 
anticipated they are not abnormally high and no difficulty 
is experienced with respect to odors emanating from 
the percolation beds. The effluent, despite its fairly high 
organic content, is sufficiently stable for disposal upon 
open percolation beds without creating objectionable 
odors. Difficulty has been experienced, however, with 
sludge bulking at this plant and even under normal 
operating conditions moderate quantities of floc are car- 
ried continuously in the effluent as applied to the perco- 
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lation beds. The results for turbidity, free ammonia, 

total organic nitrogen and oxygen consumed are there- 

fore probably influenced considerably by the presence of 

such floc which is readily filtered out by the sand in the 
rcolation beds. 

After traveling 1,000 and 1,400 ft. underground 
through the fine sand, characteristic of the region, the 
effluent changes appreciably in its chemical makeup as 
indicated by the analyses of samples C and E. Varia- 
tion in the results for these two samples can be logically 
explained by variation in the chemical quality of the 
sewage effluent as applied to the beds. Compared with 
the sewage effluent on the percolation beds samples from 
both C and E show about 50 per cent reduction in free 
ammonia and a striking increase in nitrates. 

Further changes are indicated by the results as the 
seepage from the percolation beds springs to the surface 
and becomes mixed with the exposed water in the 
“spring-hole.” Free ammonia decreased appreciably and 
there is a striking decrease in nitrates. The bed of this 
pond was covered with a jelly like growth suggestive of 
iron bacteria and this fact may account for the abrupt 
decrease in nitrate content. That the water in the 





One of the Driven Wells Installed for Purpose of Obtain- 
ing Samples from Underground Path of Seepage 
from Percolation Beds 


“spring-hole” is former sewage effluent is indicated by 
the chloride value. 

The results for the three samples from the surface 
stream show a progressive decrease in free ammonia con- 
tent with a corresponding increase in nitrates indicating 
that the organic matter is gradually becoming oxidized. 
The results further show some increase in organic pollu- 
tion when compared with the results on the samples from 
the underground path of seepage. That the water in the 
lower reaches of the stream is about 50 per cent made 
up of seepage from the percolation beds is indicated by 
the chloride values on samples S-4 and S-6. 

As a result of the study the conclusion was reached 
that seepage from the percolation beds does reach Par- 
sonage Creek carrying with it certain chemical ingre- 
dients which otherwise would not be present in abnormal 
quantities in the natural surface water—i. e,. chlorides 
and nitrogen as free ammonia. However, that such con- 
tamination is dangerous to health was denied. 

The significant feature of the results is the fact that 
chemical pollution as represented by free ammonia was 
demonstrated to have been carried 1,500 ft. through the 
fine sand of the region. The fact that the effluent upon 
springing to the surface at the “spring-hole” carried 3 
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parts per million free ammonia compared to 12.5 orig- 
inally present in the effluent as applied to the percolation 
beds suggests that a considerable additional distance of 
travel through the soil would have been necessary to 
reduce the value to a normal for unpolluted ground 
water of the region. 

In the particular case in question, nitrogen in the creek 
water either as free ammonia or nitrates may become a 
basis for objection because of the algae growth which it 
probably stimulates in the ponds through which Parson- 
age Creek flows. 


Sewage Treatment Program 
Of Sanitary District of Chicago 


In the semi-annual report of January 1, 1932, the 
status of the sewage treatment construction program 
involved in this case was stated to be on December 1, 
1931, as follows: 


CoMPLETED WorkK As OF DrEcEMBER 1, 1931 


(ofenact PTOtet oss kins 'ds bckak coe ek eewekt ee $20,764,788.56 
Nari Side PF Pseet 20 5s occnew wok aewk aanelos Wee 36,881,252.58 
West Side Project (including Des Plaines)...... 41,272,214.50 
me FRE of 5), 2 Se ae OER, Re 271,291.57 


Miscellaneous Plants and Sewers................ 595,978.63 
Chicago River Controlling Works................. 53,415.74 
TD eee ode tk Moen b NeRD SEW oR $99,838,941.58 
Future Work Arter Dec. 1, 1931 
CANE ORME. 605 Sac escisibentaw es eso atu $ 18,885,133.46 
DEORE CSN Ee COUICE. sasiicics dc fedcecaweens cece 4,973,258.85 
West Side Project (including Des Plaines)...... 61,461,039.82 
Souraeat Sse PF COIWOle saris hi nbc bneveinceas 70,545,708.43 
Miscellaneous Plants and Sewers............... 9,906,619.43 
Chicago River Controlling Works.............. 3,946,584.26 
RN Moin a eng tans Lacs tonic aa ee alam Te $169,718,344.25 


During the interim of six months between the date of 
the last report and the present report, very little construc- 
tion has been accomplished. 

v 


Water Works Construction 
Behind Schedule 


The Cast Iron Pipe Research Association is now far 
enough along in their water works construction survey 
to be able to give you some interesting data. 

Of the 3,165 towns and cities having a population 
of 2,500 and over, they have thus far analyzed reports 
secured from personal calls on city officials of 1,769 
towns or approximately 56 per cent of the total 
number. ; 


These towns divide as follows: 
Number Percent 
Class I No money—no improvements needed.. 346 19.5 


Class II No money—need improvements....... 232 13.1 
Class III Have no money — no improvements 

MOGI. hoo 5c Ssh ce sees. 2eneharwess 440 24.9 

Class IV Have money—need improvements..... 543 30.7 

Class V Private water companies.............. 208 11.8 

1,769 100.0 


The Association feels that the number of towns thus 
far called upon represent more than an adequate sample 
on which to predicate an assumption that the final per- 
centages will be approximately as above. It will be 
noted that 43.8 per cent of the towns included in the 
above table are municipally owned properties that need 
waterworks improvements. If we add to this the needs 
of private companies, it will be seen that well over 50 
per cent of all communities, having populations greater 
than 2,500, are behind in waterworks construction. 

In addition to waterworks improvements, a number 
of towns have mentioned that they contemplate the con- 
struction of sewage disposal plants. 









“Old Main” Central Build- 
Pennsylvania 


ing, 
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State 


College, in which Sessions 
of Conference Were Held. 


PENNSYLVANIA WATER 


WORKS OPERATORS’ 
ASSOCIATION 


HE fifth annual conference of the Pennsylvania 
Water Works Operators’ Association was held 
on June 20, 21 and 22 at the Pennsylvania State 
College at State College, Pennsylvania, with a total 
registration just short of 200, being but slightly un- 
der that for the 1931 meeting. The members and 
guests were again housed in the college dormitories. 

Unusual features of the program included the 
“Trouble Hour” during which the operators of four- 
teen plants in Pennsylvania presented in their papers 
kinks and troubles in the operation of their various 
plants. 

At the banquet on the evening of June 21, with 
approximately 180 present, the usual “round table” 
discussion or “question box” was omitted unfortu- 
nately and the evening was devoted entirely to enter- 
tainment. Door prizes were presented, “cluding 
special ones which contributed much to the merri- 
ment of the occasion. Harry Freeburn, of the Penn- 
sylvania State Department of Health, acted as Toast- 
master and H. L. Nelson of the U. S. Pipe and Foun- 
dry Company, pulled a few stunts of magic, using the 
powerful words “activated clays” and “bleaching car- 
bons.” 

Another special feature of the convention was the 
issuance of “The Effluent,” a paper which appeared 
daily during the course of the convention. M. E. 
Flentje, Purification Engineer of the Community 
Water Service Company, served as its editor and 
“Mike” Glace as business manager. The “Ballyho” 
style advertising section included with the first day’s 
issue was particularly amusing. 

At the business meeting of the association consid- 
erable discussion was given to the consolidation of 
the Pennsylvania Water Works Operators’ Associa- 
tion with the Pennsylvania Sewage Works Associa- 
tion. A tentative constitution for the combined as- 
sociation, to be called The Pennsylvania Water 
Works and Sewerage Association, was presented for 
consideration. It was the opinion that the matter 
should be referred to the executive committee of the 
association for conference with the executive com- 
mittee of the Sewage Works Association before pre- 

sensation for a vote at the 

next annual meeting. Like 

action was taken by the Sew- 

age Works Association — 

which met later in the week.* 

Another important matter 

discussed at the meeting was 

the question of licensing op- 

erators. The President of the 

Association was authorized 

to appoint a committee to 

study the matter for report at 

: next year’s meeting. 

George R. Taylor, Chemist, Conference members voted 


Scranton Spring Brook Water ; , f 
Co., Retiring President. to charge a registration fee o 


$1.00 for members and $2.00 for non-members at future 
meetings. To date there has been no charge for registra. 
tion. 

Resolutions were adopted at the meeting thanking 
the College authorities for their interest, cooperation 
and assistance in the handling of the convention, 
The members of the association likewise voted, prac- 
tically unanimously, to hold all future meetings at 
State College which has the unusual advantages of 
central location, beautiful topography and climate, 
and fine facilities for lodging members and guests at 
low cost in the new college dormitories, not to men- 
tion the college golf course which is near at hand and 
considerably used during the meetings at State Col- 
lege. 

A resolution was passed lamenting the death of 
two members—F. T. Lamy and G. S. Allen. 

Officers elected for the ensuing year are the fol- 
lowing : 

President—E. C. Trax, Superintendent of Filtra- 
tion, McKeesport, Pa. 

First Vice President—M. E. Flentje, Superintend- 
ent of Purification, Community Water Service Co., 
Greensburg, Pa. 

Second Vice President—H. B. Richards, Superin- 
tendent, New Castle Water Co., New Castle, Pa. 

Secretary-Treasurer—I. M. Glace, District Engi- 
neer, Pennsylvania Department of Health, Harris- 
burg, Pa. 


Papers and Discussions 


A paper which was presented in rather too téch- 
nical style to be best comprehended but one which 
created considerable interest and discussion was that 
read by Dr. E. M. Slocum of the General Reduction 
Company, Macon, Ga., which treated of the Action 
of Absorbent Clays in Water Systems. Dr. Slocum’s 
paper was followed by a discussion by R. I. Dodd, 
reciting the experiences at Chester, Pa., with absorb- 
ent clay application on plant scale practice for re- 
moving oily taste and odors from the water. The use 
of the clay to the extent of 5.1 parts per million 
applied to the highly polluted Delaware River water 
ahead of the coagulant had resulted in better color 
removal and coagulation. It had successfully re- 
moved a taste estimated as 5 oily, but had not re- 
moved a vegetable odor and taste. The clay had not 
reduced the chlorine demand of the water but with 
its use ammoniation could be discontinued without 
difficulty. 

Dr. Slocum pointed out the power of absorbent 


*Report of the meeting of the Sewage Works Association ap- 
pears elsewhere in this same issue.—Ed. 
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clays—so-called bleaching clays—to absorb chlorine 
from the water and increase the pH value; to absorb 
color and increase clarification by increased gravity 
of the floc produced by the coagulant. He thought 
the clays particularly effective as absorbents of phe- 
nols and oily compounds but that odors would per- 
haps be more effectively removed by chlorine and 
activated carbon. The bleaching clays were procur- 
able at 34 cents per pound delivered at Pennsylvania 
points. ; , - 

E. L. Luaces of the Industrial Chemical Sales 
Company, in discussion pointed out some of the 
major differences between absorbent clays and acti- 
vated carbon and thought perhaps in some instances 
a combination of the two might be most effective. 

Another paper creating considerable interest was 
that of Professor L. V. Carpenter, of the University 
of West Virginia in which observation of the “Ster- 
ilizing Effect of Acid Mine Waters” were reported. 
Professor Carpenter said that experiments had 
shown that acid mine waters (8000 p.p.m. acidity to 
methyl red and having a pH value of 2.) when added 
in the ratio of 1 part to 9 parts of sewage had re- 
sulted in complete b.coli destruction after 3 hours. 
With 5 per cent mine water added the destruction 
had been 95 per cent complete after but one hour. 
In the practical treatment of mine water for pre- 
venting stream pollution by it, Profession Carpenter 
said that he felt that neutralization with chemicals 
would always be impractical. Inasmuch as the pro- 
duction of the acid was in part, at least, due to bio- 
logical phenomena he thought that a splitting of 
SO, ion and utilization of the sulphur by some or- 
ganism might prove to be the answer. 

Geological Formations and Water Supply 


Dr. George H. Ashley, State Geologist of Harris- 
burg, Pa., presented an intensely interesting lecture 
on the topic of “Water Bearing Strata,” first having 
discussed the topic in general. He then cited Penn- 
sylvania circumstances and localities to which his 
remarks applied concerning the likelihood of striking 
water in deep well drilling and the expected quality 
and quantities to be found. He pointed out the 
fact that in formations where the bed rock lay flat 
the water was apt to be highly mineralized whereas 
from inclined formation it would not generally be 
so. The poorest formations for yielding ground wa- 
ter of any consequence were those in the Southeast 
part of Pennsylvania. He said that his Bureau had 
done a considerable amount of advising in connec- 
iton with well drilling operations and that a new 
Geological map of Pennsylvania prepared by the 
Bureau would shortly be available from the Bureau 
of Publications. 

Dr. Ashley having given such an interesting talk 
had many questions put to him from the floor and 
explained the source and reason for the large springs 
in the central part of the state, the past history of 
certain water courses and regional geological struc- 
ture. He also explained the acidification of mine 
water as principally a matter of chemical oxidation of 
sulphides of iron in contact with atmospheric oxy- 
gen and moisture. As a result there was a produc- 
tion of ferrous sulphate (Copperas) which of course 
hydrolyzed to produce sulphuric acid and hydroxides 
of iron eventually precipitated in the streams. 

Mr. F. H. Snow, extended compliments on the 
work and researches carried forward under Dr. Ash- 
ley’s guidance. 

“Filter Sands and Gravels” was the subject of a 
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talk by R. F. Abel of the Menantico Sand and Gravel 
Company at Millville, N. J., in which moving pic- 
tures were employed to illustrate the mining, han- 
dling, preparation and grading of sand and gravel 
for use in filters. The grading of the sand is finally 
accomplished by hydraulic means, an upward flow 
washing away the “fines” and jig-screens removing 
the coarse fractions. Six hydraulic sand grading 
cones are connected in series. The screens employed 
are of the vibrating (Hummer) type. Sand and 
gravel is transported from the mine pit through the 
plant to the bins by centrifugal pumping of slurry 
at a consistency of 10% solids and the plant has a 


capacity production of 4 tons of filter sand per hour. 


Only 15 per cent of the sand mined being recovered 
as satisfactory filter sand. The methods of testing 
for control and to insure meeting final specifications 
were described—no less than 30 tests being made 
during the loading of a single car of sand which had 
to be 99.3 silica or better. Mr. Abel discussed the 
value of sharp grained sand as contrasted with 
rounded grain sea sands in water filters. 

“Water for Industrial Purposes’—by A. S. Behr- 
man, Chemical Director, International Filter Com- 
pany, Chicago, IIl. 


E. C. Trax, Superintendent 
Filtration McKeesport, Pa., 
President-Elect, 1932-33. 








A. 8S. Behrman, Chemical 
Director, International Filter 
Co., Chicago. 





Mr. Behrman said that there were practical limi- 
tations to the extent of treatment of water to which 
a municipality could justly go. Beyond that point 
any further treatment should be given by the indus- 
try needing a better product than had proven satis- 
factory for domestic supply. He said that the ordi- 
nary lime-soda softening was usually*the most that 
a municipality should do in the way of softening. 
Anything beyond that, such as could be secured 
through base exchange softeners was the industries’ 
problem and should be effected by them. 


Manufacture of raw-water ice had about displaced 
the use of distilled water and a satisfactory water 
for ice could be produced from lime treatment alone. 
Removal of iron and most of the temporary hard- 
ness was all that was demanded by ice-makers. The 
residual normal carbonates in the lime treated water 
could be neutralized by adding sufficient sulphuric 
acid to leave about 10 parts of total alkalinity with 
good effect in ice production. Zeolite softening was 
absolutely wrong in ice manufacture because the 
process left too high concentration of dissolved salts 
in the water. 

In textile mills, laundries and dyeing plants, the 
principal requirement was a water of very nearly 
zero hardness and therefore base exchange (Zeolitic) 








Harry Krum, Superinten- 
dent Water and Sewage 


Plants, Allentown, Pa. 




















R. C. Wheeler, Consulting 
Engineer, Albany, N. Y. 


softening was highly desirable and particularly so 
since no caustic alkalinity could be tolerated in the 
water used. It would be highly impractical for a 
municipality to produce such a product, one reason 
being the corrosiveness of a Zeolite softened water 
which carried none of the protective calcium salts for 
coating the pipes. 

For bottling works and food products production 
the essential requirement is a water free of taste and 
odor. For bottling beverages iron could not be toler- 
ated because of precipitation which ensues. Water of 
low pH value is desirable because there is a rela- 
tionship between pH value and taste. In such estab- 
lishments the use of pressure filters filled with acti- 
vated carbon has proven very satisfactory. In some 
instances super chlorination ahead of the carbon 
units is practiced. 

To produce boiler feed water of the most satis- 
factory sort the solids content of the softened water 
should be at a minimum to preclude foaming. The 
hot lime-soda process was usually the most satisfac- 
tory means of preparing boiler water. Residual 
sodium salts were not desirable in boiler operation 
and the addition of sulphuric acid or sulphate of 
soda was practiced to maintain a definite ratio of 
carbonate (CO,) to sulphate (SO,) ions to prevent 
embrittlement and allied troubles. Corrosion was 
prevented best by carrying a high pH value and 
removal of dissolved oxygen from the feed water. 

In reply to a question, Mr. Behrman thought that 
municipal softening should not be carried beyond 
that required to produce a water of between 68 and 
85 parts per million hardness and some consider 100 
parts as being acceptable and economical to pro- 
duce. To another question he replied that in raw 
water ice production the sulphate of calcium was less 
objectionable than sodium sulphate. Too much sul- 
phate would produce a white shell on the ice cake. 


L. H. Enslow, commented on the necessity in 
corrosion control of having some calcium salts pres- 
ent in the water regardless of the total alkalinity or 
pH value within reasonable limits. Examples were 
cited of soft waters of low alkalinity which after 
alkalinization had continued to corrode mains until 
the pH had been raised to 9.5 or higher. If that 
water had contained calcium bicarbonate a protec- 
tive coating could have been laid down at a very 
much lower pH value—not over 8.4. In another in- 
stance, the alkalinity had been well up (above 100 
parts) but it was practically all in the form of sodium 
bicarbonate, the water having been aerated to re- 
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move (CO,). At pH values approaching 8 the water . 
was corrosive and particularly so in hot water lines 
It might be proper in some instances to intentionally 
add calcium salts such as the chloride and then soda 
ash. The carbonate of calcium produced would be 
laid down as the protective coating. That had beep 
established and was already being practiced in an 
industrial plant suffering from corrosion of coolj 

coils through which the water was recirculated, ff 
Zeolite softened water, to which lime is added to con- 
vert some of the bicarbonate of soda to carbonate of 
soda, had some of the unsoftened water mixed with 
it in precalculated proportion, a protective deposi- 
tion could be had and corrosion prevented thereby, 


Operating Papers 


“Taste and Odor Control with Activated Carbon” 
—by B. F. Johnson, Chemist, New Castle Water 
Company, New Castle, Pa. 

Mr. Johnson said that the raw water at their plant 
was frequently acid and contained manganese and 
iron. Ammonia and chlorine had been used to com- 
bat taste troubles effectively except when tastes 
already were present in the raw water. Sometimes 
the use of ammonia had not prevented certain acrid 
tastes from developing in the distribution system 
although it was effective in preventing them near 
the plant. He described a routine distillation test 
which was being used in their plant to determine 
what to expect in the way of tastes which might 
develop in the distribution system, and then dis- 
played the equipment used. That test, using the first 
distillate for taste and odor test, had been the most 
certain way of determining the most effective treat- 
ments to employ at the plant. 

With the advent of “Nuchar’—a powdered acti- 
vated carbon—on the market, they at New Castle 
had tried it and with considerable success. The dos- 
age being regulated to produce the best result as- 
determined by the distillation test. The early appli- 
cation of powdered carbon had been to the raw 
water, using 0.5 grains per gallon with success. It 
had been added ahead of the raw water pumps and 
aerators. The chlorine demand had been so much 
reduced that chlorine could be tasted in the finished 
water and ammonia had been added to the filtered 
water to overcome this true chlorinous taste with 
success. More lately they had found that less car- 
bon was required if it be added to the coagulated 
settled water ahead of the filters rather than to the 
raw water. The contact of carbon during 150 ft. 
travel through conduits to the filters had been suff- 
cient. The carbon had been fed through a dry feed 
machine and the suspension produced had been con- 

Charlie Young, District En- 


gineer, State Department of 
Health, Meadville, Pa. 











J. T. Calvert, London, Eng. 









: Water Works and Sewerage—August, 1932 


ducted through 300 ft. of piping to the point of appli- 
cation. They had since tried the carbon again to the 
raw water but had had on the whole better results 
and greater economy by returning to the applied 


be water. The second choice had been to apply the 
een carbon at the inlet end of the basins, but after the 
an floc had been produced in the water. Odors in the 
ing basins had been controlled by that procedure. 

If The carbon treatment had been employed about 
On- 60 per cent of the time since it was started in 1930 
> of at an average dosage of 0.2 gr. per gallon. Appli- 
vith cation of anything up to 0.25 gr. gal. just ahead of 
OSi- the filters had caused no shortening of runs and the 


filters had been in much better condition as a 
result. The carbon had removed considerable of the 
chlorine demanding substances (about 30 per cent) 
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ti- and therefore the likelihood of after tastes developing 
tle had been reduced considerably. Ammonia applied 
)S- to the filtered water had been used about 60 per cent 
1s: of the time also but for the purpose of maintaining 
li- residual chlorine in the system rather than for taste 
Ww control. 
It Mr. Johnson, stressed the value of the routine dis- 
nd tillation test as the most effective control of taste 
ch correction measures. He felt that the results at New 
ed Castle spoke for themselves and the slight added 
ed cost for the carbon treatment was thoroughly jus- 
th tified. 
r- H. B. Richards, Superintendent of the New Castle 
od Water Company, rose to say that Mr. Johnson had 
he hit on a most effective means of clearing up their 
it. taste troubles and he had been particularly impressed 
* with the value of the distillation test, which was 
ad practical and fool proof. [It was as fine a compli- 
n- ment as a superintendent could make to his chemist 
i and it is such support as that given by Mr. Richards 
of that makes good chemists better and happier ones.— 

Editor. } 


“Mud Balls and Their Elimination”’—by Edward 
S. Hopkins, Principal Chemist, Bureau of Water 
Supply, Baltimore, Md. 

Mr. Hopkins, said that the finer the sand on the 
filter bed surface the greater the chances were that 
mud balls would be found in filters. Sand with an 
effective size greater than 0.5 millimeters would not 
be so productive of mud balls and thought coarser 
sands than had commonly been used would be pre- 
ferred in the future on that account and the better 
washing of the beds. The floc did not adhere to 
coarse sand whereas the fine sand and floc formed 
aglomerated particles which would gather size in 
the filter and produce large mud balls eventually. 
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Washing filters with the maximum available wash 
rate of 2 feet and 7 inches vertical rise of wash water 
per minute had produced a bed expansion of 18 per 
cent at Baltimore and as a result of experiences he 
favored the high velocity wash. In _ controlling 
period of filter wash, Mr. Hopkins advocated making 
a study of the turbidity of the dirty wash water sam- 
pled at intervals of 30 seconds. At Baltimore they 
had found a turbidity of 75 p.p.m. in the discharged 
wash water was an ideal figure to aim at, it being 
false economy to wash beyond that point. The time 
required to .75 p.p.m. had been determined for the 
various water temperatures and operators were in- 
structed to wash a given number of minutes. Occa- 
sionally turbidity check-ups were made to determine 
that the filters had been washed sufficiently long. He 
did not predict that the same turbidity figure would 
apply at other plants—that being a factor to be de- 
termined locally. Mr. Hopkins said that he had 
been working on a theory that a two stage wash of 
filters using a low rate of three minutes and a high 
rate for about one and one half minutes would prove 
more effective than a single stage wash. The evi- 
dence of this which he cited was not sufficient to 
justify claims at this time but preliminary~observa- 
tions were encouraging. 


In cleaning sand with caustic soda at the rate of 
one pound applied per square foot of filter area they 
had found a contact of 2 to 4 days was needed to 
loosen the deposit from the sand grains. The usual 
48 hour period had proven insufficient. Sand taken 
from filters should be above a gravity of 2.6. If 
less he would consider the filter dirty and in need of 
cleansing treatment of some sort. 


Questioned by R. I. Dodd as to his recommenda- 
tion of a slow rate wash, Mr. Hopkins admitted that 
the tests so far had been too limited to justify such 
recommendation, but that he hoped to prove the 
point. 


Leakage Surveys 


“Results of Leakage Surveys at Reading, Pa.”—by 
A. R. O’Reilly, Chief. Engineer, Bureau of Water, 
Reading, Pa. 


As the result of keeping at it in the matter of 
making leakage surveys on the mains and distribu- 
tion system of Reading, Pa., the unaccounted for 
water has been reduced from 8.4 million gallon: per 
day in 1926 to 2.6 million in 1931. In 1926 the leak- 
age represented 48 per cent of the water pumped. 
Mr. O’Reilly said that the income from the sale of 
11.5 million gallons per day in 1931 had been $516,- 
000 and the cost of maintaining the leakage survey 
during that year had been but $7,330. Only 61 leaks 
of consequence had been found and repaired in 1931 
as compared to 299 leaks in 1927 when the cost of 
the survey and repair work had been $12,500. He 
believed that $7,500 per year would cover the cost 
of leakage surveys continuously in Reading and felt 
the expenditure amply justified as result of water 
saved. Since 1926 the average cost per leak elimi- 
nated had been $26.22 for the patrol work and loca- 
tion of leak and $36.49 per leak for repairs, the total 
being $62.71 per leak. 

Mr. O’Reilly said, that the Reading system is now 
100 per cent metered and had been since 1926. In 
1931 there were 26,584 meters in service and one inch 
meters and larger were being read monthly; the 
smaller meters were read quarterly. Meters one inch 
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or larger are tested yearly and the smaller ones are 
tested every 5 years. 

The leakage survey is carried on by 2 patrolmen 
looking for major leaks, using metal rod and ear 
phone on the 5000 gate-valves and 16000 fire hy- 
drants on the system. With the device a leak within 
one city block can be detected. In addition, all meter 
readers carry the same detector and listen for leaks 
at the curb boxes. The daily pumpage of water in 
1926 had been 18.4 m.g.d. and in 1931 as a result of 
metering and most particularly the leak eradication 
program the pumpage had averaged but 11.5 m.g.d. 
of which 2.6 m.g.d. (22.5 per cent) had not yet been 
accounted for. 

C. L. Fox, Assistant Superintendent, Pennsylvania 
Water Company, Wilkinsboro, Pa., questioned the 
validity of Mr. O’Reilly’s calculations of the saving 
in dollars as result of water waste reduction. He 











On the Greens Between Sessions 

said that there were no customers for the water 
wasted and therefore the cost should not be based 
on the selling price of the water but on the produc- 
tion cost alone i.e. cost of pumping and treatment. 

In reply to a queston Mr. O’Reilly said that lead 
joints had been responsible for considerably more 
leaks than had the compounds used as lead substi- 
tutes in jointing. They made a practice of filling 
trench bottom 6-in. and laying pipe on the new bot- 
tom. Electrolysis had been responsible for leaks to a 
very minor degree. As to material used for house 
service lines, there had been no regulation except that 
the pipe should not be of steel. 

The Chair called on H. E. Beckwith, Engineer, 
The Pitometer Company, Harrisburg, Pa., to com- 
ment on the value of ear-phone surveys vs. Pitome- 
ter surveys. Mr. Beckwith said that the Pitometer 
survey was a matter of making a complete audit sys- 
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tematically of definite sections of a distribution sys 
tem or force main. The only difference between the 
two procedures that he could see was about 3 years 
and 8 months. What had been accomplished in 4 
years might be done in 4 months with a Pitometer 
Survey. In other words, the Reading Curve of water 
pumped would have come down much more rapid] 
i.e. the unaccounted for water (leakage) would haye 
been more promptly and effectively detected and 
eliminated. 

After giving a note of appreciation to the officers 
and particularly to Secretary I. M. Glace, the meet- 
ing adjourned. 


v 
The Water Witchers Convene 


Water and Water Engineering of London in its 
issue of April 20, 1932, gives the following report of 
the first international congress of diviners held at 
Verona, Italy, in March: 

“The congress was opened by a delegate represent- 
ing the Italian Ministry of Agriculture. Two hun- 
dred Italian and foreign students and diviners were 
present. The congress was held with the purpose 
of finding, if possible, a scientific interpretation of the 
phenomena of rhabdomancy. Its members were 
mostly Italian, German, Austrian and French university 
professors, but there were also some monks, one from 
Armenia and two from Switzerland, several women, 
some peasants, and some artisans. The first to read a 
paper was a Swiss Father, Dr. Arnold, who gave infor- 
mation as to the development of rhabdomancy in his 
country, and the effect of the supposed radiations of 
underground waters on human health and the health of 
animals, particularly cattle. Dr. Beyer, of Berlin, who 
followed, thought that rhabdomancy can be explained 
by considering the human organism as a kind of trans- 
mitting and receiving apparatus of an electro-magnetic . 
wave of various frequencies. Prof. Cazzamalli, of the 
University of Milan, put forward the theory that the 
human brain, under special and uncommon activities, is 
the source of the phenomenon. It should be scientifically 
considered as a metaphysic phenomenon. This theory 
was challenged by Dr. Casu, of Verona, who believed 
that the phenomenon was purely physical. Any sub- 
stance capable of radiating electro-magnetic energy pro- 
duced a muscular contraction made visible by the move- 
ment of the rod. Rhabdomancy, he believed, would be- 
stow many benefits, not only in connection with the dis- 
covery of underground waters and minerals, but also 
with regard to biological sciences, particularly in the field 
of climatology and hydro-mineral therapeutics. The 
congress reached the conclusion that the phenomena of 
rhabdomancy was established, but that it is mecessary 
to distinguish them from the charlatanism which might 
discredit rhabdomancy in the eyes of the public. It 
therefore passed a resolution proposing the creation of 
a union of diviners, only those admitted to this union and 
holding a diploma from it to be recognized. In Italy 
this resolution means the entrance of rhabdomancy into 
the manifold organization of the corporative State.” 


v 

ADVANTAGES OF METERAGE.—The Ohio Health News 
for July 15 states that where meters have been installed 
in Ohio cities that previously had been entirely unmetered, 
water consumption has almost always been reduced to 
50 per cent of the former consumption. In some in- 
stances the reduction has been to 25 to 33 per cent of the 
amounts previously used, thus demonstrating the ante- 
cedent enormous waste. 
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FILTRATION PLANTS 


A Section Dealing with Their Design, Construction and Operation 


Conducted by JOHN R. BAYLIS, Associate Editor 
Physical Chemist, Bureau of Engineering, Chicago, III. 


AERATION 


Part 3. Present Practice of Ausiasiain 


compounds which may be removed from water 

by aeration were discussed in the June and July 
issues of WATER WoRKS AND SEWERAGE. The present 
article will be largely a digest of current practice in 
aeration in so far as it is described in the technical liter- 
ature. It is known that only a small percentage of the 
aerators have been described, but it is believed that 
such descriptions give a very good indication of pre- 
vailing practice throughout the country. It is not the 
purpose of these articles to advocate one type of aerator 
over another. Usually the question of whether or not 
to install aerators and what type should be used has 
been left to designing engineers. The purpose of these 
articles is to give some of the fundamentals which 
should be taken into consideration, and to give prevail- 
ing practice in this country. 

What the several types of aerators will accomplish 
should be known in order to determine the most suitable 
type for each particular condition. There is so little 
known about aeration at the present time that some of 
the water works may, or perhaps have, installed aerating 
devices when their troubles may be more effectively and 
more cheaply eliminated by chemical treatment of the 
water. Also devices have been installed in which it 
should be evident that efficient results cannot be ob- 
tained. It is hoped that these remarks will not retard 
the construction of aerators where aeration is the cheap- 
est and most effective means of accomplishing the desired 
results. It is to help prevent the designers of water 
works structures from including aeration in the design 
when they have no idea what good might be accom- 
plished by aeration and merely include it in the design 
to have it there in case it might be needed, as has been 
the case in several instances. 


oF con effect of films at the water-air interface and 





Filtered Water Aerator, at Providence, R. 1. Winter 
Operation Showing Ice Formation 
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Step Type Aerator, Norfolk, Va., Activated Carbon Applied to 
Discharge 


Purposes of Aeration.—Reasons for aeration may be 
classified under four main purposes—(1) removal of 
objectionable odors, (2) removal of carbon dioxide, (3) 
removal of iron and manganese, and (4) to restore oxy- 
gen to the water. The presence of iron and manganese 
is usually associated with ground waters which are high 
in carbon dioxide and deficient in dissolved oxygen. 
Aeration removes carbon dioxide and at the same time 
it adds oxygen to the water which converts the soluble 
iron and manganese compounds to insoluble products. 
Sometimes the agitation given to the water by aeration is 
utilized to bring about more rapid mixing of the chem- 
icals with the water. Frequently the main reason for 
aeration is to remove objectionable odors from the water, 
yet at the same time a deficiency in dissolved oxygen 
may be restored and an excess of carbon dioxide re- 
moved. 

The use of air for lifting water out of deep wells is 
in common use. This usually results in the removal 
of a large percentage of the carbon dioxide and restores 
dissolved oxygen which will cause the iron, if any is 
present, to be precipitated. Also it makes the water less 
corrosive to the service pipes. Thus it is seen that the 
question as to whether a water should or should not be 











Date  Refer- 
Article ence 
City Published No. 
ONGL SBS EES PEN 1922 1 
NN, WR wcdcne dcedaes 1925* 2 
me Worth. Texas <2... -2i%-. 1925 3 
PPCM. Sc caedcontess 1925 4 
NT Oe es 1926 5 
ye OO ee 1927 6 
EE MUO cic'csces v's +05 1928 7 
Southern Pine, N. C......... 1928 8 
Peterborogh, Ont. .......... 1928 9 
eee, IG, , op eas cess 1929 10 
1930 12 
wean, TU gk. he svecie vce 1930 11 
MMR iS vss eae ke 1930 13 
ES) 3 SRS 1931 14 
Charleston, W. Va. ........ 1931 15 
ge Oe rer 1931 16 
Mamaroneck, N. Y. ........ 1930 17 
1931 18 
Cedar Rapids, Iowa ........ 1930 19 
1932 20 
ER a ee me 1930 21 
1930 22 
Univ. of Florida, Everglades 
Se ee oe 1932 23 
eee OR, oe ccesics 1931 24 
Beeetford, Come. ......06003 1922 25 
Sacramento, Calif. .......... 1922 26 
Sacramento, Calif. ......... 1929 27 
Virginia Beach, Va. ........ 1922 28 
a Sere 1932 29 
Preooeeene, Kaie .. cece cess 1932 30 
as EE ie i rene 1931 31 
SSS 1930 32 
NMED, i cc.n oko 0's bcemwds 1914 33 
ES Ee 1924 34 
NO Me eo ig ekg 1927 59 
Oklahoma City, Okla. ...... 1924 60 
ee Pr re i ee 1926 61 





TABLE I—AERATING SYSTEMS FOR THE REMOVAL OF OBJECTIONABLE ODORS 
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Description of Aerator. 

There are 6 fountain aerators consisting of vertical pipes near the top of which 
~ placed perforated boiler plates with conical hoods. The fall of the water is 

ft. 

Circular ring nozzle type. Aeration removes odoriferous gases and reduces the 
CO, from 25 to 3 p.p.m. ‘| 

*See also 1932 installation of “Aeromix” system. 

There are 64 Spraco nozzles on 5 independent pipe lines. 10 pounds pressure 
gives a discharge of 150 gallons per minute for each nozzle. 

Multiple pan type with a total weir length of 900 ft. and a drop of 15 ins. 

16 aerating nozzles are located over the mixing basin. 

The aerating device consists of 12-in. pipes having 14-in. holes drilled in the top, 
The water is discharged vertically, falling back on itself, flows around the pipes 
in thin sheets, and then drops from the bottom. 

29 nozzles are located on three lines of 8-in. pipe. Each nozzle has a capacity of 
75 gallons per minute. 

The filtered water is sprayed onto the roof of the clear water reservoir. 

The aerator consists of a series of six steps, down which the water passes in thin 
films. The total head lost is 5 ft. 

There are 21 spray nozzles. 15 of the nozzles are provided with shut-offs, 11 
nozzles will carry a load of 1.2 million gallons daily. 

Air is sucked by the water flowing past hundreds of tube ends in the “Aeromix” 
aerator and the mixture of air and water is discharged about 20 ft. below the 
surface of the water in the mixing chambers. 

There are 32 spray nozzles of 100 gallons per minute capacity mounted on a mani- 
fold system of piping. 

Spray nozzles are located in a distributing reservoir. 

Ten 8-in. riser pipes extend from a header on the bottom. One-inch air lines ex- 
tend into each header and air under 10 Ibs. pressure is forced into the riser pipes. 
The average air supplied was 0.11 cu. ft. per gallon of water. 

Air is forced through pipes lying upon the floor of the mixing chamber. There 
are two pipes approximately 12 ft. long, which is the width of the mixing cham- 
ber. Siaggered and at an angle of 45 degrees with each other are drilled two 
rows of 3/16-in. holes. Air at the rate of 6,000 cu. ft. per million gallons under 
approximately 5 lbs. pressure is forced into the water. 

The filtered water passes over an open ripple plate aerator and thence into the 
clear water reservoir. 

Spraco nozzles having a discharge of 115 gallons each per minute under 15 ft. 
head are attached to a header running around the mixing basin. The water falls 
into the mixing basin. 

Sacramento type spray nozzles are used. The discharge falls into the carbonating 
chamber below. 


Coke tray type aerator is supplied with water from the Hillsboro canal. 

The aerator is of the pan type with a total weir length of 210 ft. 

The aerator is a circular basin about 40 ft. in diameter into which the water falls 
after being sprayed into the air with fountain-like jets. 

The aerator nozzles have floating cones in the central part which produces a thin 
sheet of water for all discharges. 

There are 420 aerators spaced 4 ft. centers. The water drops 3 to 6 ft. 

(See iron and manganese removal.) 

Since 1919 the objectionable odors have been removed very successfully with 
whirling spray nozzles. 50 ft. of head was used. An Aeromix of a capacity of 
6 million gallons was installed on top of the coagulating basin and gives con- 
siderable saving in the cost of operation. 

The mixing tank is hopper bottomed and holds 10 minutes’ flow. Combined mix- 
ing and aeration is effected by compressed air applied through perforated brass 
pipes laid on the tank bottom. 

There are aerators at both the Ashokan and Kenseco reservoirs with 1,600 nozzles 
each. At Ashokan all the water amounting to 600 million gallons daily is passed 
through the aerators. At Kenseco two-thirds is aerated, this amount being the 
capacity of the aerator. The aerators are a beautiful part of the Catskill system, 
but are not essential. 

Spray nozzles are used. 

The water from a deep well was impregnated with oil and gas. At one end of a 
reservoir a series of steps was constructed for the water to flow over. The 
reservoir 75 ft. long. was divided into 6 ft. compartments so the water flowed 
under one baffle and over the next one. Air was delivered to each compartment 
through perforated pipes resting on the bottom of the reservoir. The air bub- 
bling up brought the oil to the surface. 

There are 300 spray nozzles. It was found that the spray aerators removed as 
much as 90 per cent of the chlorine added a few seconds before aeration. . 
The nozzles are attached on the filter effluent pipe. Spray nozzles sufficient in 
number to discharge the rated capacity of the filter when clean are provided, 
and also a variable nozzle which opens gradually to maintain the rate of filtra- 
tion. Carbon dioxide and gases productive of taste and odor are reduced. The. 

available head is 10 ft. Similar aeration used on the raw water. 

The water is delivered to 48 6-in. cast-iron riser pipes extending 5.5 ft. above the 
aerator floor. Each riser pipe supports three cast-iron pans, and the water falls 
from the top of the riser pipe successively over the three pans to the floor of the 
aerator. A secondary aerator constructed on the top of the clear well consists 
of 81 3-in. turbine center-jet bronze nozzles. 

The Kansas State Board of Health has evolved a simple type of timber aerator 
consisting of an inverted V-stack of horizontal staggered baffles which provide- 
a cascade of the water giving an even distribution and fine separation of the 
flow. Several Kansas plants have constructed this type of aerator. 
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aerated may depend upon several factors. If the cost 
of pumping water from wells by air is the same as that 
of deep well pumps, and the water is improved by aera- 
tion, the air-lift method of removing the water from the 
well should be given preference. This, however, is not 
to start an argument as to best method of lifting water 
from deep wells, for the water pumped by deep well 

s can 
Sped above the ground. It is merely to state that the 
CO, removed and the oxygen added to the water should 
be taken into consideration in determining the most eco- 
nomical system to use. 














Aerator at Sacramento, Calif., Showing the Nozzles De- 
veloped There, Having Floating Cones 


Aeration for the Removal of Odors.—It is believed 
that most of the aerators which have been constructed 
heretofore have been for the removal of objectionable 
odors from water. Almost every conceivable means of 
aerating water has been tried. It is believed that de- 
cidedly the larger number of aerating plants use spray 
nozzles, and it appears that the Spraco or Badger type 
of nozzle is used most extensively. Aeration so often 
serves more than one purpose that it is difficult in many 
instances to classify the aerator according to its main 
use. 

Most of the aerators constructed for the removal of 
odors were constructed before taste and odor elimina- 
tion treatments were developed. In fact, it is just now 
being demonstrated that aeration for the elimination of 
objectionable odors is no longer necessary. Aeration 
for the elimination of odors is in many instances only 
partially successful. It seems that some of the odors 
may be reduced to where they are not very objectionable, 
yet there are not many instances where a very pro- 
nounced odor is reduced by aeration to the point where 
it cannot be detected. The treatment processes which 











Aerator Nozzles with Coke Contact Bed Beneath. Iron 
Removal Plant, Lufkin, Tex. 


be effectively aerated after it has been 








Aeration Basin, Atlantic City, N. J.. Water Works 


recently have been developed are usually capable of com- 
pletely eliminating both tastes and odors without the aid 
of aeration. It is too early to predict the extent to which 
aeration will be abandoned as a means of reducing 
objectionable odors from water, though it seems prob- 
able that its use will decrease rather than increase, even 
though the demand for more palatable water is increas- 
ing. Table I gives a digest of some of the plants using 
aeration for removing objectionable odors. 


Aeration for CO, Removal._—In a number of instances 
the reduction of carbonic acid in the water is one of 
primary reasons for aeration, and in some plants it is 
the only reason. It would be difficult to state the CO, 
content above which it is economical to aerate, for this 
will vary depending upon conditions. The writer is of 
the opinion that in nearly all instances where there is 
free CO, in the water it is more economical to remove 
or chemically neutralize it. This is not strictly true for 
hard and fairly hard waters, though the amount of CO, 
which may be left in hard water without detriment is 
low. Where the CO, content is low it usually is more 
economical to neutralize it with lime or soda, but when 
it is high it would be better in most instances to remove 
part of the CO, by aeration and neutralize the balance 











“Aer-o-Mix” Aerators at Nashville, Tenn. Three Units of 


10 MGD Each 


by chemical treatment. It is believed that 10 p.p.m. of 
free CO, is near the dividing line between where chem- 
ical treatment only should be used and where aeration 
and chemical treatment both should be used. There, of 
course, are instances where aeration should be used when 
the CO, is less than 10 p.p.m., but in most of these aera- 
tion is expected to accomplish more than the removal of 
CO,. Table II gives some of the water supplies where 
aeration is used to reduce the free CO,. 
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TABLE II—AERATION FOR THE REMOVAL OF CARBON DIOXIDE 


Description of Aerator. 


There is an annular inlet channel running around the circular mixing tanks. The 
water flows over a lip and splash plate arranged so as to provide two falls before 
reaching the water level in the tank. The aeration has resulted in Saving a 
proximately 250 pounds of lime per million gallons. > 

The water passes through a riser pipe and is distributed equally through a quad- 
rant. It then drops through trays, of which there are 40 to each quadrant. The 
bottoms of the trays are made of cypress strips about % by 1 in. and % in 
apart. The trays are filled with coke. : 

(See aeration for odor removal.) In an effort to reduce the carbon dioxide 
coagulation before aeration has been successfully demonstrated. ; 

Spray jets are used. The alum treatment liberates approximately 24 p.p.m. of 
CO:. The water is sprayed before being allowed to coagulate. The first aera- 
tion liberates approximately 16 p.p.m. of carbon dioxide. The water is again 
sprayed after filtration which reduces the carbon dioxide to approximately 


(See iron and manganese removal.) The CO: was reduced from 125 to 20 ppm, 
(See iron and manganese removal.) 


(See aeration for odor removal.) The free CO, varies from 8 to 72 p.p.m. The 
(See aeration for odor removal.) The CO, is reduced from 25 to 3 p.p.m., thus 


(See aeration for odor removal.) ; 
(See aeration for odor removal.) Some of the free CO: is removed. 


The water is obtained from a deep well and is aerated by a spray aerator. The 
aerator consists of a 4-in. brass pipe bent to form a circle on top of the circular 
reservoir wall. On the inside of the pipe circle there are 2,100 holes 3/32-in. in 
diameter at 40 degrees from the horizontal. The result is a deep fine mist. The 
free CO: is reduced from 46 to 12 p.p.m. 

(See aeration for odor removal.) Tests indicated that good aeration would save 
nearly enough soda to offset the pumping cost. The nozzles are Binks No. 7, and 
all the pipe work is cast iron. The CO, in the water before aeration was from 
8 to 26 p.p.m., and after aeration from 4 to 10 p.p.m. Reduction was as high as 
84 per cent in August and only 60 per cent in December. 
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Date  Refer- 
Article ence 
City Published No. 

OS SPP err reece 1927 35 
re Pee 1927 36 
Sacramento, Calif. ......... 1929 27 
W. Palm Beach, Fla. ...... 1930 37 

5 p.p.m. 
Virginia Beach, Va.* ....... 1922 28 
Tg, rR Ae 1931 38 
Univ. of Florida, Everglades 

ON ee ee 23 

maximum is reduced to 10. 
Remenne, Va. sco eine as 1925 2 

reducing soda ash involved. 
I PU cco arab niin s 1926 5 
es OO, UM. on ac's os'p wsiewie 1927 6 
NES” i). i Sa eee 1929 10 (See aeration for odor removal.) 
Mamaroneck, N. Y. ......... 1931 18 (See aeration for odor removal.) 
SB aR ee eee ay 40 
(SS a Sa ene ee 1930 12 
Se, WE “Sach cegeenes 1920 41 


The treated water supplied by the low-lift pumps is diffused by 37 nozzles each 
with 1 3/16-in. orifice. The raw water has free CO, content of 1% to 4 p.p.m.,, 
and the coagulant increases it. The aeration in turn lowers the CO, to approxi- 
mately that of the raw water. 








*Plant has since been abandoned. Water is sold to the town by Norfolk, Va— Editor. 


Iron and Manganese Removal.—Aeration is an im- 
portant step in removing iron and manganese from water. 
It would not be practical to try to remove these com- 
pounds from water which contains no dissolved oxygen 
unless oxidation is accomplished by chlorination. Most 
waters naturally containing dissolved oxygen will not 
contain iron in solution, but this is not always the case 
with manganese, though waters high in dissolved oxygen 
content usually do not contain much manganese in solu- 
tion. Not many natural waters are so acid that the iron 
present will not be converted to insoluble ferric com- 
pounds when dissolved oxygen is present. The water 
would have to have a pH less than 4.0 for iron to exist 
in the soluble state in the presence of dissolved oxygen. 
This does not mean that there will be immediate pre- 
cipitation of the iron when dissolved oxygen is restored 
to the water by aeration, for when the pH and the iron 
content are fairly low the formation of a precipitate is 
very slow. When the pH is below about 6.0 the forma- 
tion of a precipitate is so slow even when considerable 
iron is present that it would not be completely removed 
in the usual treatment plant. One of the aids given to 
the precipitation of iron by aeration is the increase in 
pH resulting from lowering the CO, content. 

There are several references in the literature to over- 
aeration. In a few instances where the water containing 
iron passes through contact beds it seems that the beds 
do not function as well when there is excessive aeration 
as when there is only gentle or partial aeration to pre- 
clude a finely divided precipitate of iron. The iron is 
then adsorbed to a more effective degree on the contact 
surfaces—particularly so in contact with the films of 
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Fig. 1—Several Types of Aerators 












Water Works and Sewerage—August, 1932 





279 


slightly higher boiling point, consequently the reduction 
by aeration should not be as great as for carbon dioxide. 
There is not much specific information on the reduction 
of hydrogen sulfide, but what information there is indi- 
cates that the percentage removal is less than for carbon 
dioxide. Hydrogen sulfide, however, is gradually oxi- 
dized if the water contains dissolved oxygen and while 
the removal as a result of aeration may eventually be 
complete, it is not all removed directly by the gas es- 
caping into the air at the time of aeration. The alka- 
linity of the water has considerable bearing on the effi- 
cacy of sulfide aeration. Table 1V gives several places 
where aeration is used to aid in the removal of hydro- 
gen sulfide. 


Description of Aerator. 


The water is drawn from tubular wells and aerated by passing through wooden 
boxes with perforated bottoms. 

Iron has caused trouble in the water drawn from an open well. Two wooden 
boxes with perforations were placed above the filters. The boxes were 2.5 and 


The aerators are metal troughs with perforated bottoms and sides through which 
the water passes to screen troughs which have corrugated and perforated plates. 
The water falls from these to the top of a brick checkerwork 9.8 ft. high. The 
brickwork has given results comparing favorably with coke. This method has 
been used for 6 years at other places. 

System not described, but it is stated that the water could be over-aerated. Weston 
stated it was found that the laws of oxidation apply differently in the case of 
waters containing manganese than they do in the case of waters containing iron. 
He found that the oxidation of iron failed when the water was aerated to such 
a point that leptothrix ochraceae would not grow in a trickling filter. 


Barbour found that manganese could not be removed with iron when aeration was 
carried so far that the carbon dioxide was reduced to the practicable low limit. 
A small quantity of air is injected into the water from wells by compressed air at 
Waltham Abbey and Rammey Marsh. The water is then filtered through a 


Spray aerators are located on roof over the upward flow gravel contact beds and 
clear well. Over-aeration prevented the most efficient iron deposition in the beds. 

The aerator consists of shallow wooden racks, holding 5-in. layers of coke and 2- 
in. layers of manganese dioxide ore, which are arranged in vertical tiers. 

The aerator is of the weir-step type, in which the water cascades down concrete 
steps on which removable 112-in. pipes are placed to break up the stream. 

The aerator consists of 64 Sacramento type nozzles discharging above a concrete 


The aerator consists of 4 series of coke trays with 5 trays in each set. The 
water is discharged over the trays by means of perforated pipe. The steel 
trays are approximately 5 by 2 ft., and the bottom of each is perforated with 


The aerator consists of a steel angle weir, 11 ft. long, over which the water cas- 
cades onto two steel plates arranged in steps to give the maximum splash effect. 
The head consumed in aeration is 2 ft. 

The aerator comprises three horizontal trays containing crushed coke. The trays 
are each 4.5 by 9 ft., and are 12 in. deep with 12-in. clearance between the trays. 
The bottoms are covered with wire screen containing 344 meshes per square 
inch composed of iron wire 0.105 in. in diameter. 

The aerator consisted of 4 Spraco nozzles. The nozzle pressure was 6 Ibs. The 
iron was reduced from 2.2 p.p.m. in the raw water to 0.05 p.p.m. in the filtered 


The water passes from an aerator into a trickler of coarse coke 10 ft. deep de- 
signed to operate at 75 million gallons per acre per day. The trickler is piped 
so as to work submerged, partly submerged, or nonsubmerged. 

The water is pumped to the top of a square wooden tank 5 ft. wide, 10 ft. long, 
and 4.5 ft. high. The tank is filled two-thirds full of broken pieces of terra- 
cotta pipe, over which the raw water is distributed through 12 %-in. holes 
tapped into a 4-in. pipe. The discharge from the tank is regulated to give the 
desired submergence of the broken pieces of terra-cotta pipe. It was necessary 


The aerator consists of a system of piping connecting the discharge from the 
low-lift pumps with 37 2-in. nipples. On each nipple is screwed a cap drilled 
with 24 3/16-in. holes, and pressed to make the surface convex and the axis of 
the holes radial. These sprays discharge upward, discharging the water on the 
surface of a layer of coke 10 ft. deep contained in a concrete tower 28.3 ft. in 


A splash pan aerator followed by a cascade effect was replaced by an “Aer-O- 
Mix” unit requiring 6 ft. of head as compared with 11 ft. for the previous 
aerator. The iron content in the settled water has been reduced to 0.2 p.p.m. as 
compared with 2 p.p.m. before the change. Chemicals required for coagulation 


have been materially less since the change. The coagulated settled water is 


recipitated iron. There are also indications that over- 
w~ aeration interferes with biological growths conducive to 
. iron deposition in contact beds. 
Aeration probably will continue to be the cheapest and 
most effective means of bringing about oxidation of the 
iron compounds in water. It also restores dissolved 
oxygen to the water which is desirable for all potable 
supplies. Table III gives some of the cities where aera- 
tion is used in connection with the treatment to remove 
iron and manganese from the water. 
Aeration for Hydrogen Sulfide Removal—Hydrogen 
sulfide is fairly soluble in water and it is not expected 
that it will be completely removed by aeration. It is 
more than twice as soluble as carbon dioxide and has a 
Y TABLE III—AERATION FOR IRON AND MANGANESE REMOVAL 
Date  Refer- 
Article ence 
City Published No. 
Watertown, Mass. ........-. 1900 42 
Marblehead, Mass. .......... 1900 42 
5.5 ft. above the sand. 
Prenzlau, Germany ......... 1900 43 
Reading, Mass, ......-..++. 1906 44 
1927 45 
Memphis, Tenn. ............. 1927 36 (See Table II, CO. removal.) 
es eee ee 1927 45 
London, England oi .c..<css 1922 46 
bed of polarite and sand. 
ee. Pie Fok oxo sche 1928 47 
Wasa: Wi8s ooo kc eos secs 1928 48 
Sees Fans So). o.065 0008. 1930 49 
RF One. OG os cu corsavess 1930 50 
1930 51 splash tray. 
a | Se ae ee 1931 38 
296 15/16-in. holes. 
Baco Rdton, Plas. .6.c<.6.s08 1931 39 
US, COG: bis acc ceawbins 1921 52 
Virginia Beach, Va.* ....... 1922 28 
> water. 
Cohassett, Mass. ............ 1914 53 
Punta Gorda, Pie. .....5.<;. 1930 54 
ae to prevent excessive aeration. 
Middleboro, Mass. .......... 1914 53 
diameter. 
Rani, Mame 36s ses otednuce 1932 62 
’ : 
used without filtration. 
*Water from Norfolk, Va., supply now furnished Va. Beach. 
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TABLE IV—AERATING SYSTEMS FOR THE REMOVAL OF HYDROGEN SULFIDE 


Description of Aerator. 


The aerator consists of 90 Sacramento type nozzles. The nozzles give a satisfac. 
tory spray but do not cause complete reduction of the hydrogen sulfide. An inlet 


water which ranged from 6.0 to 10.0 p.p.m. of H:S was reduced to 3.5 to 4.0 
p.p.m. Retention of 4 hours in the basins gave a marked reduction. Blowin, 
air through the water gave negative results, except after long retention. Best 
results were obtained when the sprayed water trickled about %4 in. deep over 
the floor slab. The aeration takes place in a closed chamber connected to a tall 


The discharge from the wells is through Badger spray heads which aerate the 


water and remove the hydrogen sulfide. 


The water is pumped through an aerator located about 4 ft. above a 75,000-gallon 
The water falls over a splash board into a series of baffle plates 


causing a fine spray. When the reservoir becomes filled an air agitation system 
consisting of a network of perforated pipes is turned on. 


Date _Refer- 
Article ence 
City Published No. 
Beverly Hills, Calif. ........ 1928 55 
1929 56 
stack having artificial draft. 
I II. a bierele doon0 saa 1929 57 
Daytona Beach, Fla. ........ 1931 58 
reservoir. 
NO Pe ee 1931 38 


The aerating systems referred to and described in the 
tables are not intended to include all systems which have 
been described in the literature. It is hoped that enough 


plants have been described to give some idea of the 


variety of designs which have been used. Very likely 
some of the systems have been changed since the arti- 
cles were written, and for this reason not many systems 
constructed years ago have been described. The plants 
described in the tables should not give one the impres- 
sion that the various designs are in proportion to their 
number in the tables, for the tables may not indicate 
that the spray type of aerators are decidedly in the 
majority. Some of the types of aerators or spray noz- 
zles are illustrated in Fig. 1. 

No Certain Type of Aerator Can Be Recommended. 
—There is not enough specific data on what aeration ac- 
complishes to give much information on the most eco- 








Y., Filter 
Plant. (Photograph Taken During Very Low Flow) 


Rifle Type of Aerator at Mamaroneck, N. 


nomical type. In fact, the most economical type may 
depend somewhat upon the water, the layout of the 
plant, and what the aeration is expected to accomplish. 
When one considers the factors controlling the rate of 
gas escape from water by exposure to air it is evident 
that an enormous water-air surface must be formed if 
the aeration is efficient. It probably makes little differ- 
ence in most instances whether the surface is formed 
by spraying water into the air or by forcing fine bubbles 
of air into the water. 


It is believed that a considerably larger surface is 
formed by a spray that breaks the water up into small 
drops than by any other method, though it is possible 
to force enough fine bubbles of air into the water to pro- 
duce the same surface area. In fact, it may not require 
an equal surface area to produce the same results, for 
the bubbles of air are usually in contact with the water 
much longer than the drops of water are in contact with 
the air. It was stated in Part 1 that the experimentai 


(See iron and manganese removal.) . 


data indicated that the thinnest surface film was on the 
drop of water. It may be that the rate of transfer of 
dissolved gases through the thin film around the drops 
is much more rapid than through the thicker film which 
surrounds the bubbles of air. 

Beds of coke and coke trays are used quite frequently 
for securing carbon dioxide release and oxidation iron 
removal plants. The water is sprayed over the coke and 
it then percolates down through the bed. Where trays 
are used there are usually a series of trays filled with 
coke, the water being sprayed on the upper tray falls 
through the perforated bottom to the next lower tray 
and so on to the bottom. The water is later filtered to 
completely remove the iron. In other instances slow 
upward flow through gravel contact beds is employed. 

The ‘“Aer-o-Mix” has been installed in a few water 
works. This system of aeration sucks fine bubbles of 
air into the water through numerous small pipes located 
where the water flows into the device. This is illustrated 
in Fig. 2. It appears to be a satisfactory means of aer- 
ating water and under certain circumstances has been 
reported to be more economical to operate than spray 
types of aerators. The selection of an aerator, however, 







AIR 























STO @ OPERATING HEAD 
































Fig. 2—Typical Aer-o-Mix Installation 
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js still largely a matter of choice to meet specific con- 


ditions. 
REFERENCES. 
Aerators and Copper Sulfate for Taste and Odors. Eng. 
ices pecord, 89: 70-1, July 13, 1922. 

2. Shanner, H. L. The Impounding Reservoir, Its Troubles 
and the Remedies. Jou. Am. Water Works Assoc., 13: 531-43, 
a soiie W. S. Aeration of Water at Fort Worth. Jou. 
Am. Water Works Assoc., 13: 449-58, April, 1925. 

4 Veach, N. T., Jr. Operating Results at the Water Purifi- 
cation at Topeka, Kansas. Jou. Am. Water Works Assoc., 13: 
439-48, April, 1925. 55 

5. Mathews, W. W. The Municipal Water and Light Plant 
at Orlando, Florida. Jou. Am. Water Works Assoc., 15: 238-51, 

1926. 
gent F. P. The Fort Pierce Plant. Jou. Am. Water 
Works Assoc., 18: 112-3, July, 1927. 

7. Laboon, J. F. Water Softening Plant and Pumping Sta- 
tion Improvements at Fostoria, Ohio. Jou. Am. Water Works 
Assoc., 19: 503-10, May, 1928. 

8. Butler, C.O. Red Water at Southern Pines, North Caro- 
lina. Jou. Am. Water Works Assoc., 20: 64-77, July, 1928. 

9. Dobbin, R. L. Six Years’ Operation of Filter Plant at 
Peterborough, Ontario, Canada. Jou. Am. Water Works Assoc., 
20: 795-805, December, 1928. 

10. Yaxley, R. G. Spray Aerator for Filtered Water at 
Waterford, N. Y. Eng. News-Record, 102: 498-9, March 28, 


1929. 

11. Allen, H. A. Waukegan Filtration and Pumping Plant. 
Jou. Am. Water Works Assoc., 22: 502-8, April, 1930. 

12. Yaxley, R. G. Scientific Control from the Operators’ 
Viewpoint. Jou. Am. Water Works Assoc., 22: 387-95, March, 
1930. 

13. Kuester, J. H. The Menasha, Wisconsin, Water Purifica- 
tion Plant. Jou. Am. Water Works Assoc., 22: 663-6, May, 
1930. 

14. Stuart, E. P. A New Distributing Reservoir in Syracuse. 
Jou. Am. Water Works Assoc., 23: 2106-12, December, 1931. 

15. Norcon, G. D. Effect of Drought on Quality of Water at 
Charleston, W. Va. Water Works and Sewerage, 79: 199-201, 
July, 1931. Jou. Am. Water Works Assoc., 23: 1865-83, No- 
vember, 1931. 

16. Thompson, L. N. Problems of St. Paul Water Supply. 
Jou. Am. Water Works Assoc., 23: 203-10, February, 1931. 

17. Potter, A., and Klein, W. I. Ferric Iron Coagulation at 
Mamaroneck, N. Y. WATER WorKS AND SEWERAGE, 77: 261-3, 
August, 1930. 

18. Potter, A. and Klein, W. I. Ferric Iron Coagulation. 
Jou. Am. Water Works Assoc., 23: 719-27, May, 1931. 

19. Howson, L. R. New Water Softening and Filtration 
Plant of Cedar Rapids, Ia. WATER Works AND SEWERAGE, 77: 
411-4, December, 1930. 

20. Howson, L. R. Cedar Rapids Water Softening and Fil- 
tration Plant. Jou. Am. Water Works Assoc., 24: 204-16, 
February, 1932. 

21. Hatcher, M. P. Water Treatment Works of Iola, Kan. 
WatTEeR WorKs AND SEWERAGE, 77: 285-6, August, 1930. 

22. Hatcher, M. P. Building Small Purification Plant at a 
Minimum Cost in Restricted Area. Water Works Engineering, 
83: 487-8, April 9, 1930. 

23. Warner, C. F. Everglades Domestic Water Supply. Jou. 
Am. Water Works Assoc., 24: 885-90, June, 1932. 

24. Veach, N. T., and Ulrich, B. L. Softening a Well Water 
supply. Jou. Am. Water Works Assoc., 23: 272-5, February, 


25. Saville, C. M. Slow Sand Filtration Plant for Hartford, 
Conn. Eng. News-Record, 89: 380-4, September 7, 1922. 

26. Jenks, H. N. The Sacramento Floating Type of Aerator 
Nozzle. Eng. News-Record, 89: 384-6, September 7, 1922. 

27. Stevenson, R. A. Operating Experiences at the Sacra- 
mento Filtration Plant. Jou. Am. Water Works Assoc., 21: 
929-40, July, 1929. 

28. Enslow, L. H., and Wagner, A. CO:, Odor and Iron Re- 
moval at Virginia Beach, Va. Eng. News-Record, 88: 774-5, 
May 11, 1922. 

29. Wagner, R. F. Aeration and Mixing Device Accomplish 
Marked Savings and Efficiencies at Lynchburg, Va. Water 
Works and Sewerage, 79: 141-4, April, 1932. 

30. Veatch, F. M. New Water Softening Plant at Neodesha, 
Kansas. Water Works and Sewerage, 79: 75-6, March, 1932. 

31. Brush, W. W. Operation of New York’s Water Supply 
System. Water Works and Sewerage, 78: 97-9, April, 1931. 

32. Burdick, C. B. The New Filtration Plant at Sheboygan, 
Wis. Water Works and Sewerage, 77: 167-8, May, 1930. 

33. The Removal of Oil and Gas from Drinking Water. Eng. 
News, 71: 1361, June 18, 1914. 


5D Ain Se AR lal BRE SED 





oa ees, 
> ee “ae es : 





34. Mahlie, W. S. Aeration of Water (Discussion by Don- 
= Jou. Am. Water Works Assoc., 19: 692-703, June, 
1928. 

35. Howson, L. R. New Miami, Florida, Water Softening 
Plant. Jou. Am. Water Works Assoc., 18: 442-54, October, 1927. 

36. Sheahan, J. Construction and Operation of the Memphis 
Water Works. Jou. Am. Water Works Assoc., 18: 689-93, De- 
cember, 1927. 

37. Williams, L. O. Red Water Trouble and the Remedy at 
West Palm Beach. Jou. Am. Water Works Assoc., 22: 791-5, 
June, 1930. 

38. Stradling, F. P. The Iron Removal Plant at Kokomo, In- 
diana. Jou. Am. Water Works Assoc., 23: 906-9, June, 1931. 

39. McCurdy, H. S. R. Boca-Raton Water Treatment Plant. 
Jou. Am. Water Works Assoc., 23: 1034-40, July, 1931. 

40. Lawlor, J. P. Aeration of Well Water at City of Martin, 
Tenn. American City, 33: 623-4, 1925. 

41. Johnson, H. A. Raw Water Aeration at Danville, Va. 
Water Works and Sewerage, 77: 409, November, 1930. 

42. The Removal of Iron from Water. Engineering Record, 
42: 618-9, December 29, 1900. 

43. Iron Removal from the Prenzlau Water Supply. Engi- 
neering Record, 42: 566-7, December 5, 1900. 

44. The Removal of Iron from the Water Supply of Reading, 
Mass. Engineering Record, 54: 601-2, December 1, 1906. 

45. Weston, R. S. Discussion on Manganese in Water Works 
by Wolzogen Kuhr. Jou. Am. Water Works Assoc., 18: 1-31, 
July, 1927. 

46. Deferization of Part of London Water Supply. Eng. 
News-Record, 89: 267, August 17, 1922. 

47. De Moya, P. P. Stuart, Florida, Iron Removal and Pump- 
——— Jou. Am. Water Works Assoc., 20: 244-52, August, 


48. Flatter, E. Iron and Manganese Removal at Wausau, 
Wis. American City, 38: 125-6, March, 1928. 

49. Gordon, F. G. Wells, Iron Removal Plant and Diesel 
Pumping Equipment at Sioux Falls, S. D. Jou. Am. Water 
Works Assoc., 22: 480-7, April, 1930. 

50. Foutz, C. C. Iron Removal at La Porte, Ind. Water 
Works and Sewerage, 77: 133-4, April, 1930. 

51. Foutz, C. C. Iron Removal at La Porte, Ind. Jou. Am. 
Water Works Assoc., 22: 1224-7, September, 1930. 

52. Burgess, P. Experiences with Iron in the Public Water 
Supply at Shelby, Ohio. Jou. Am. Water Works Assoc., 8: 193- 
200, May, 1921. 

53. The Removal of Iron and Manganese from Water. Engi- 
neering News, 71: 457-9, February 26, 1914. 

54. Dodd, C. K.. The Removal of Iron from the Water Sup- 
ply of Punta Gorda, Fla. Water Works and Sewerage, 77: 
169-70, May, 1930. 

55. Derby, R. L. Hydrogen Sulfide Removal and Water 
Softening at Beverly Hills, Calif. Jou. Am. Water Works 
Assoc., 20: 813-8, December, 1928. 

56. Many-Purpose Water Treatment Plant for Beverly Hills, 
California. Eng. News-Record, 102: 936, June 13, 1929. 

57. Brumby, J. R. Sarasota’s New Automatic Pumping Sta- 
tion. Jou. Am. Water Works Assoc., 21: 412-9, March, 1929. 

58. Tippins, B. F., and Stuart, F. E. Daytona Beach, Florida, 
Water Works. Jou. Am. Water Works Assoc., 23: 846-50, 
June, 1931. ; 

59. Pirnie, M. Effluent Aerators Control Mechanical Filters. 
Eng. News-Record, 99: 376-80, September 8, 1927. 

60. Second Water Purification Works for Oklahoma City. 
Eng. News-Record, 93: 216-9, August 7, 1924. 

61. Barron, J. L. A Simple Water Aerator. Eng. News- 
Record, 97: 634, October 14, 1926. 

62. Archer, E. T. Iron Removal Without Filtration. Ameri- 
can City, 46: 4, April, 1932. 


v 
An Acknowledgment 


We wish to correct an oversight by our printers. The 
name of C. E. Keefer, author of the article, “Sludge 
Disposal at the Baltimore Sewage Works” on page 225 
of WATER WORKS AND SEWERAGE for July, 
was unintentionally omitted. 
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C. C. Hommon Returns to Canton, O. 


The City Council at Canton, O., some months ago 
abolished the position of Superintendent of Sewage 
Treatment Works which was held by C. C. Hommon. 
Recently the council has re-established the position and 
Mr. Hommon has returned. 











INDUSTRIAL WATER SUPPLY 
-AND TRADE WASTES - 


RAPID DETECTION OF RATES OF CORROSION 
WITH SIMPLIFIED APPARATUS 





By CLOYD M. CHAPMAN 











Consulting Engineer and President, 4 
American Society of Testing Materials, 
205 W. 39th St., New York City 


REPARATION of the 
surface of corrosion 
test specimens of metals 
and alloys by pre-test polish- 
ing to a sufficient degree to 
permit microscopic detection 
of the character and progress 
of the corrosive attack offers 
a means for making quick 





high corrosion resistance, with other brasses and 
galvanized irons and steels, following with various 
degrees of lessening resistance. 

On development of the polished specimen method 
of test, samples of a portion of the materials tried 
in the two-year test were prepared and subjected to 
similar conditions. Among the brasses Ambrac, Ad- 
miralty and Muntz were selected for trial, and 
among the ferrous metals galvanized Toncan and 


black steel were chosen. The selection was intended 
to cover the range of corrosion resistance shown by 
the two-year test. 
At the end of 16 hours’ exposure of these speci- 
mens to the corrosive water they arranged them- 
selves, according to microscopic examination of the + 
polished test surfaces, in the following order of de- 
creasing resistance to corrosion: Muntz and Admir- 
alty did not show a sufficient distinguished differ- 


determinations of the rela- 
tive suitability of materials 
to resist corrosion. 

Such a method has been 
successfully used by the 
author. In one case a plant 
was being built for the 
reclamation of heat by direct contact between water 
and the flue gases. It was necessary to know 
promptly the corrosive action of the water 
impregnated with flue gases at various 
stages of the process. Three available ma- 
terials were economically suited for construc- 
tion of water line. Specimens of steel, 
wrought iron and Toncan iron were pre- 
pared and inserted in the lines of the “pilot” 
plant. After 24 hours the specimens were 
removed and examined and compared under 
the microscope at about 50 magnifications. 
They arranged themselves in the order of 
Toncan, wrought iron and steel, Toncan 
showing greatest corrosion resistance, steel 
the least. Toncan iron was used in the con- 
struction and has proven its superior adapt- 
ability for the service. At a later date a 2% 
hour test in the finished plant with another 
set of specimens of the same materials gave 
the following results: 

Steel—Areas of definite and rather deep 
grain outline etching covered a large por- 
tion of the (polished) surface. 

Wrought iron—Irregular shallow pits 
were forming on the surface, showing a ten- 
dency to spread. 

Toncan iron—Very little or no indication 
of corrosion. 

Heat reclamation from an extremely cor- 
rosive process-water had earlier presented 
another problem relating to materials of 
construction. Two years of experimenta- 
tion with heat exchange tubes of a large 
variety of materials in actual service re- 
sulted in the selection of Muntz metal for its 
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Figs. 1, 2, 3, 4—Test in Water from Tulpehocken Creek (Pa.), an Alkaline 
Water Free of COz But Containing 0.92 Parts Per Million of f 
Dissolved Oxygen 
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Figs. 5, 6, 7, 8—Test in Water from Schuylkill River Very High in Sulfides 
and Containing 3.9 p. p. m. of CO2 and 11.2 p. p. m. Dissolved Oxygen 
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Figs. 9 to 12 show specimens tested in 
City of Reading tap water, which normally 
contains 1.7 parts per million of carbon diox- 
ide and 9.9 parts per million of dissolved 
oxygen. 

A very convenient form of test specimen 
is a % in. tube of the metal to be tested, 
polished on one or more surfaces. The de- 
gree of polishing will affect the results. 
High polishing of the surface has been 
shown in some cases to result in inhibition 
of corrosion. A finish with number 0000 
emery polishing paper gives a very satis- 
factory surface for most materials. 

A corrosion tester has been developed 
which provides a simple and convenient 
means of exposing these test specimens to 
the fluids, either gases or liquids, in exist- 
ing pressure vessels, while working under 
pressure or other normal operating condi- 
tions. 

The tester is. clearly shown in Figs. 13 
and 14. A heat-treated cast aluminum yoke, 
and brass and aluminum stuffing box assem- 
bly form a guide and means for projecting 
a stainless steel spindle through a valve and 
connection into the desired point of appli- 
cation. Test specimens are carried on the 
end of the spindle. After the connecting 
nipple and valve are once installed, it is not 
necessary again to interrupt the normal 
operation in the test vessel. With the 


ence between the two to rate one better than the spindle fully withdrawn and the test specimens 
other; Ambrac, galvanized Toncan and galvanized attached, the assembly is screwed into the valve, 
wrought iron, did not reveal a difference, in this the valve opened and the specimens projected into 


time period, sufficient to distinguish a supe- 





riority of one over the other. Steel was the 
least resistant. The examination was made 
and the order of arrangement established 
by a person not familiar with the result of 
the two-year tests. The results of the mi- 
croscopical test checked remarkably well 
with the order of resistance revealed in the 
two-year test. 

That the test is very delicate is indicated 
by the fact that but a few hours’ exposure 
may be sufficient to indicate a difference in 
the extent of corrosion produced by minor 


differences in the quantity of corrosive ele- | yp Bess Stee! Reading Tap Water seas 


ments present. 

The photomicrographs shown in Figs. 1 
to 12 exhibit the results of laboratory tests 
of four materials exposed to three natural 
waters, such as might be handled in any 
pumping or distributing system. In each 
test like specimens were prepared from the 
same materials, Bessemer steel, charcoal 
iron, copper-bearing wrought iron and hand- 
puddle wrought iron. Each specimen was 
separately immersed for 20 hours at room 
temperature. 

Figs. 1 to 4 show specimens subjected to 
Tulpehocken Creek water, which tested al- 
kaline, free of carbon dioxide, but contained 
9.2 parts per million of dissolved oxygen. : 

Figs. 5 to 8 show specimens immersed in 
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Schuylkill River water, high in sulfides and 


containing 3.9 parts per million of carbon Figs. 9, 10, 11, 12—Test in City of Reading Water Drawn from the Tap. 


dioxide and 11.2 parts per million of dis- 
solved oxygen. 


Carbon Dioxide Content, 1.7 p. p. m. and Dissolved Oxygen 


Content of 9.9 p. p. m. 
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the vessel, pipe lines, pumps, and distribution system. 

Inspection of the specimens may be made as often 
as desired by removing the yoke assembly from the 
valve, which remains permanently in place as long 
as tests are to be made at that point. This makes it 
possible to carry on tests without interrupting pres- 
sure or other normal operating conditions in the 
vessel, pipe line, etc. 








Fig. 14—Section Through the Corrosion Tester 


The tester has been designed for use at pressures 
up to 400 Ibs. A 200-lb. all brass valve is suitable 
for pressure up to that amount, and a 400-lb. Monel 
metal valve for pressure above 200 lbs. per sq. ft. 
Valves of other materials and for other intermediate 
pressures may be used if they are available in suit- 
able style. All other parts of the tester are standard 
and interchangeable for use with either valve. 

Some operators may prefer to use other methods 
of test. The tester is adapted to other methods and 
can accommodate other forms of specimens. For in- 

















Fig. 13—The Corrosion Tester 


stance, a fine wire specimen having relative light 
weight compared to the surface area exposed is espe- 
cially adapted to tests employing the determination 
of loss of weight per unit area of surface exposed. 
Likewise a number of specimens cut from thin sheet- 
metal may be used with proper insulating arrange- 
ments when employing the loss of weight method of 
evaluating corrosion intensities. 
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THE First WATER Suppty or St. Paut, Minn.— 
The first plant which supplied water to the city of St. 
Paul, Minn., was built by the St. Paul Water Co., a 
private organization, in the fall of 1869, which company 
operated under a state charter granted in 1857. The 
source of the first water supply was Lake Phalen, from 
which the water flowed by gravity through a 16-in. 
cement pipe and a 24-in. glazed earthenware pipe. 
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Technical Committee of the 
R. F. C. Completed 


President Hoover has just made public his appoint. 
ments to the Special Technical Committee which wil] ad- 
vise the officials of the Reconstruction Finance Corpora- 
tion concerning the feasibility or eligibility of construc. 
tion projects, for which funds are requested under the 
provisions in Section 201 of the Emergency Relief and 
Construction Act, passed as the Wagner-Garner Bill, 

This Committee is that referred to in the Act as the 
Control Projects Board and the immediate development 
of a national organization with engineering representa- 
tives located at strategic points throughout the country 
will follow. 

The Committee is headed by Charles D. Marx, revered 
Professor Emeritus of Civil Engineering at Leland 
Stanford University and a Past President and Honorary 
Member of the American Society of Civil Engineers— 
referred to by all who have studied under him, known 
him intimately, or sought his advice, as “Daddy” Marx, 


THE COMMITTEE 


Charles David Marx, Chairman; Past President and 
Honorary Member A. S. C. E., Professor Emeritus of 
Civil Engineering, Leland Stanford University, Palo 
Alto, California. 


John Herbert Gregory, Director, A. S. C. E. for Vir- 
ginia and Maryland, Member N. E. W. W. A., A. W. 
W. A., Professor of Civil Engineering, John Hopkins 
University, Baltimore, Md. 


Herbert George Moulton, Member A. S. C. E., 20 
Pine St., New York. 


John Lyle Harrington, Member A. S. C. E., Consult- 
ing Engineering, Harrington & Cortelyou, Kansas City, 
Missouri. 


Major General Lytle Brown, Member A. S. C. E, 
Chief of Engineers U. S. Army, ex-officio member. 


John S. Coleman, Past President, A. S. C. E., New 
Orleans, La. . 


This group of Engineers will decide the merits of 
applications requesting money to be loaned for construc- 
tion of self-liquidating projects, including Water Works 
and Sewerage. 
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F. J. O'Donnell, Indianapolis Water 
Company, Wins Prize 


The first prize offered for the best title of a picture 
in the June issue of “The Dump Truck on the Job,” 
published and distributed gratis by the St. Paul Hydrau- 
lic Hoist Company of St. Paul, Minn., was won by J. F. 
O’Donnell of the Indianapolis Water Company. Mr. 
O'Donnell is somewhat of an artist also and gave the 
picture, showing a man fishing with his right arm around 
a pretty girl, the winning title—“ Using the Right Hook.” 
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EsTIMATING GROUND WATER Supp.ies.—The U. S. 
Geological survey has recently published Water Supply 
Paper No. 638-C, “Outline of Methods for Estimating 
Ground-Water Supplies,” by Oscar E. Meinzer. This 


paper discussed rock formations as reservoirs and con- 
duits and describes methods for determining intake and 
discharge. Copies may be obtained for 10 cts. each from 
the Superintendent of Documents, Washington, D. C. 
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CONFERENCE 
PENNSYLVANIA 
SEWAGE 


WORKS 
ASSOCIATION 


HE Sixth Annual Conference of the Pennsyl- 
vania Sewage Works Association was held on 
June 23rd and 24th immediately following the 
Conference of the Pennsylvania Water Works Opera- 
tors’ Association* at State College, Pa. The regis- 
tration was something over 100. 


The annual banquet held at the Nittany Lion Inn 
was presided over by H. E. Moses, of the State De- 
partment of Health, who introduced speakers and 
conducted the “Question Box” and Round Table Dis- 
cussion for which the Pennsylvania Conferences are 
reputed. Among the guests introduced was a visitor 
from England, J. T. Calvert, who had just made a 
tour of inspection of Water and Sewage Works in 
America after having completed his graduate studies 
in Sanitary Engineering at the Massachusetts Insti- 
tute of Technology. Mr. Calvert is returning to 
England and for the immediate future will probably 
be connected with the Ministry of Health, which his 
father has for many years served as Chief Chemist. 


Outstanding papers read in the Technical Sessions 
were those by Geo. W. Jones, of the U. S. Bureau of 
Mines, who spoke on “Explosion Hazards of Gas 
from Sewage Sludge Digestion” and other dangers 
such as gas poisoning and asphyxiation. Isaac S. 
Walker, Consulting Engineer, of Philadelphia, Pa., 
read a highly stimulating and thought provoking 
paper on “Functions of Sewage Treatment Works.” 
Both papers created considerable discussion—that 
pertaining to Mr. Walker’s paper being carried over 
for continuation following the banquet. E. S. Chase 
of Boston, Mass., gave the conference the benefit of 
excellent moving pictures which he had taken of 
European sewage treatment works during a recent 
trip abroad and made explanatory remarks concern- 
ing European sewage treatment practice. 


tween Sessions 


College. 


Resolutions and New Officers 


_ Resolutions were passed, expressing the apprecia- 
tion of the conference for the enjoyable meeting and 
perfection of arrangements by members of the fac- 
ulty of State College of Pennsylvania and the efforts 
of the Engineering Division of the State Department 
of Health which had made such conferences possible. 
A vote of appreciation was given L. D. Matter, Sec- 
retary of the association and other officers who had 
been responsible for the successful meeting. 

The question of merging the Pennsylvania Sewage 
Works Association with the Water Works’ Opera- 
tors’ Association was discussed and thereafter re- 
ferred to the executive committee for their consid- 
eration. Because of increasing expense in connection 


*Reported elsewhere in this issue. 
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with holding meetings, it was voted that hereafter in 
addition to annual dues a registration fee of $1.00 be 
charged those attending the conferences as had been 
already voted by the Water Operators’ Association. 
New officers elected are: 
President—Prof. R. O’Donnell, State College, Pa. 
Vice-President—Harry Krum, Allentown, Pa. 
Vice-President—R. L. Phillips, Meadville, Pa. 
Secy.-Treasurer—L. D. Matter, Wilkes-Barre, Pa. 
Editor—J. R. Hoffert, Harrisburg, Pa. 
C. A. Emerson, Jr., and H. E. Moses were elected 
as members of the Board of Control of the Federa- 
tion of Sewage Works’ Associations. 


Technical Sessions 


President Monroe introduced Professor R. L. 
Sackett, Dean of Engineering at State College, who 
rapidly reviewed the progress made in sewage treat- 
ment to date and concluded his remarks with a word 
of welcome from State College to the Conference 
members. 

The following papers were presented: 


“Activated Sludge Practice,” by Philip B. Strean- 
der, Consulting Engineer, Philadelphia, Pa. 

In the author’s absence his paper was presented by 
H. M. Feeburn. Mr. Streander reviewed progress 
made with the activated sludge process of sewage 
treatment, its strong and weak features and dis- 
cussed the mechanism of the process, such as various 
methods of securing agglomeration of the diffused 
solids and subsequent oxidation of the soluble and 
colloidal organic matter. He particularly dwelt on 
the “air lift channel” development in aeration units 
wherein the diffuser tubes are located behind baffle 
walls and near the surface of the liquid level in the 
tanks. The advantage was a reduced air require- 
ment, only 3 lbs. air pressure being needed to pro- 
duce the necessary cross-tank travel of sewage to 
produce effective oxidation. He believed that only 
about 10 per cent of the oxygen requirement came 
from the compressed air (lift) and the remainder 
from contact of sewage with the air during its re- 
peated travel across the tanks. He referred also to 
the Link Belt aerator which was entirely mechanical 
but gave a surface velocity of 2.5 ft. per second linear 
travel across the tanks at the surface. Further refer- 
ence was made to economy of the Dorr scheme of 
using submerged paddles with a smal! volume of 
diffused air admitted below the paddles. He said 
that return of some of the activated sludge to the 
crude sewage entering primary settling tanks had 
improved operation of plants to a noticeable extent. 

In discussing power requirement for aeration he 
had found the following to hold in general: 








Spiral Flow (diffused 
air), 30 to 40 H.P. per m.g. 

Shallow Suspended Air 
Diffusers, 29 H.P. per m.g. 

Simplex Aerators (re- 
volving turbine), 18 to 20 
H.P. per m.g. 

Submerged Paddle 
Wheels with diffused air, 
15 to 18 H.P. per m.g. 

For primary clarification 
tanks (crude sewage) a 
flow through of about 700 
gals. per sq. ft. of tank sur- 
face per day was approved 
practice, providing 1 to 1% 
hour theoretical retention 
period. For final clarifi- 
cation tanks (activated sludge) 1%4 to 2 hours re- 
tention period was required and provision for 1 sq. 
ft. surface area for each 800 to 1,200 gallons of flow 
per day. 

Mr. Streander spoke of the “off days” which acti- 
vated sludge plants experienced and the necessity of 
too frequent by-passing of sewage in order to correct 
the upset conditions of the process. He felt the proc- 
ess too costly for most small installations and too 
difficult to maintain on an even keel. He had found 
highly skilled operators essential in connection with 
the process and felt the costs of operations must be 
reduced if the process was to continue in favor. 


W. Donaldson, of Fuller and McClintock, Engi- 
neers, considered Mr. Streander had given an accu- 
rate picture of the situation but thought that the 
power requirements would be more nearly 25 H.P. 
per m.g. using 0.5 cu. ft. air per gallon as the low 
limit. Aside from costs, the problem at activated 
sludge plants is the capacity of tanks required for 
sludge digestion. At the Hagerstown, Md., plant 
they were planning to do away with digestion and 
employ direct vacuum filtration of the fresh sludges 
such as was being planned elsewhere also. Mr. Don- 
aldson referred to the perforated copper tubing used 
for air diffusion at the new Morristown, N. J., plant 
and the London, Ont., practice of large sludge re- 
aeration tanks and the relatively short aeration period 
given the sewage-sludge mixture. The reaerated 
sludge could, when necessary, be drawn on heavily to 
correct an upset condition in the aeration tanks. He 
had not found the degree of clarification to be de- 
pendent upon sludge quality but the performance of 
the final settling tanks would be less perfect with 
sludge of light gravity. He agreed that they had 
much to learn about the process and particularly how 
to control the “weeds” that get a foot-hold in the 
sludge from time to time. The marked variation in 
quantities and quality of sewage reaching small 
works rendered the activated sludge process costly 
and of doubtful practical value for other than the 
larger municipalities. 

“Explosions and Health Hazards Caused by Gases 
from Sewage Sludge Digestion,” by Geo. W. Jones; 
Chemist, U. S. Bureau Standards, Pittsburgh, Pa. 


Mr. Jones, in a highly interesting and instructive 
paper presented known facts concerning the explosi- 
bility of combustible gases and “fogs” of naphtha, 
etc. Demonstrations were given to prove that under 
optimum conditions it was not always essential that 
heat sufficient to give a visible glow be applied to 
ignite certain vapors. Other demonstrations of ex- 





L. 8. Morgan, District Engi- 
neer State Department of 
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ciation. 


plosion of varying degrees of severity resulted from 
air-gas mixtures in varying proportion. The same 
applied to the travel of flame in an enclosed place 
such as a digestion tank or barrel of a sewer. The 
flame would travel to a point at which the oxygen 
supply would become optimum and there an explo- 
sion would occur. Generally, he said, increased pres- 
sure would lower the ignition temperature of gases, 
Sludge digestion gas would ordinarily ignite at a 
temperature of 500 to 600° C. and hydrogen sulphide 
another gas generated at sewage plants, ignites at a 
lower temperature (346 to 379° C.). A mixture of 
the two would ignite at some intermediate tempera- 
ture. Flames in ignited gas-air mixture may travel 
as fast as 10,000 ft. per second or at a slower rate, all 
depending upon circumstances. Gas from sludge will 
not explode until the air to gas ratio falls with defi- 
nite limits, viz., a mixture containing between 5.3 
and 16 per cent gas. At increased pressures, how- 
ever, a mixture containing considerably more gas 
will be flamable or explosive, but the more violent 


explosions take place at the lower gas concentrations, 

In speaking of the health hazards, Mr. Jones said, 
that hydrogen sulphide ranked along with the fatal 
hydrocyanic acid gas in deadly effects. At 50 parts 
in one million of air, irritation and nervousness js 
caused; between 600 and 800 parts per million (.06 
to .08 per cent) acute poisoning results; and at 0.1 
per cent (1,000 p.p.m.) paralysis, heart failure and 
death occur in rapid succession. Lower concentra- 
tions are detected by the bad odor but the lethal con- 
centrations destroy sense of smell and are thereby 
the more dangerous. Carbon-dioxide gas, according 
to Mr. Jones, is much more hazardous than is ordi- 
narily appreciated. An atmosphere containing 5 to 6 
per cent of the gas will produce headache and 7 to 10 
per cent may prove fatal. The existence of any gas 
which causes an oxygen deficiency by lowering the 
content in normal air is dangerous. Air contains 
about 20 per cent oxygen and lowering this to 10 
per cent by the presence of methane, sewer-gas or 
sludge gas creates a decidedly dangerous atmosphere. 
Exposure to sludge gas without air would cause the 
collapse of a man within a few minutes and death 
would folle-vy if not promptly resuscitated. When 
oxygen con.ent drops as low as 8 per cent the face 
will become leaden color and a drop to 6 per cent 
results in loss of the use of limbs. Mr. Jones then 
named certain approved instruments used to detect 
the presence or the approximate concentrations of 
combustible gases in sewers, sumps, pits, mines and 
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the like. Among these were the F. M. indicator, the 
Mine Safety Appliance Company’s detector and the 
Leeds & Northrup indicating recording instruments. 


John R. Downes, Superintendent, Sewage Treat- 
ment, Bound Brook, N. J., said that it was evident 
that in the light of the newer hazards of sewage plant 
operation, more common sense in operating and a 
better appreciation of hazards in design were neces- 
sary. To his question Mr. Jones replied that sludge 
gas would diffuse rather uniformly with any air ad- 
mitted to a tank in a short time. Examining man 
holes to which gas had been admitted disclosed this 
phenomena. When a flame traveled down or up a 
sewer or through a tank, the pressure ahead of it 
would increase markedly. In reply to question from 
Dr. Rudolfs, he replied that the presence of hydrogen 
sulphide would lower the ignition temperature of 
methane or sludge gas. 

H. M. Beaumont, Engineer, Bureau Sewers, Phil- 
adelphia, Pa., told of experience of giddiness during 
inspection of a new sewer traversing marsh land. 
Mr. Jones remarked, that gases from marshy land 
contained as much as 30 per cent.carbon dioxide 
which would not have an odor but would aétually 
be lethal. He thought that the use of blowers to 
force air into manholes or tanks was a very practical 
way of rendering them safe to enter. 


C. C. Agar, of the New York State Department of 
Health, referred to hydrogen sulphide detection by 
exposure of a silver coin or lead acetate papers which 
would darken due to reaction with the sulphur in the 
gas. The rapidity of darkening would reveal the 
extent of the presence of the gas. He wished to 
direct attention to an editorial on the hydrogen sul- 
phide problem which appeared in Water Works & 
Sewage, June, 1932. 


Mr. Jones was given a vote of appreciation for 
having put before the conference in such an interest- 
ing manner the facts concerning explosion and health 
hazards. Later during the meeting a resolution was 
passed requesting the officers of the association to 
prevail upon The U. S. Bureau of Mines to continue 
studies with sewer and sludge gases in order to assist 
designing engineers and operators in preventing acci- 
dents at sewage treatment plants. 

“The Function of Sewage Treatment Units,” by 
Isaac S. Walker, Consulting Engineer, Philadel- 
phia, Pa. 

Perhaps the best paper written on the prevailing 
practi¢es and policies involved in sewage treatment 
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which has appeared in years was that presented by 
Mr. Walker. The keynote of his remarks was that 
sewage treatment should be carried as far as would 
be required to make full use of the valuable dilution 
afforded in the water-way receiving the effluent and 
only that far. He felt that in too many instances sew- 
age treatment works had been too elaborately de- 
signed and the extent of treatment had exceeded that 
required when it came to evaluating the ability of 
the receiving waters to assimilate the effluent with- 
out producing health hazards or nuisances. 


In taking up the various units in sewage treatment 
plants he felt that other than coarse screens ahead of 
settling tanks were a waste of money and effort. At 
Ipswich, England, he had seen coarse screenings 
shredded and returned to the inflowing sewage for 
settling along with the other solids in the tanks. At 
Moscow, Russia, the screenings from l-inch bar 
screens had been ground up and returned to the crude 
sewage with success at a 40 m.g.d. plant since 1914. 
In that way screenings and sludge went the same 
route. In grit removal, he felt that the mechanical 
equipment (detritors) now used was very valuable 
in rendering a satisfactory grit and he spoke of the 
successful use of diffused air aeration to remove 
grease from sewage. He then dealt with settling 
tanks and what they would accomplish, i. e., remov- 
ing the most objectionable parts of the sewage. Per 
dollar invested in structure or spent on operation 
settling tanks returned a measure of value in excess 
of any other unit in the plant. 

In referring to oxidation units he felt that much 
“cussed” and discussed trickling filter to be still the 
most dependable and satisfactory oxidizing device 
known and believed it was here to stay. Rotary dis- 
tributors for filters he thought had not been given 
the credit deserved; they were less odor producing 
and gave the most efficient distribution with a mini- 
mum of head required. Now, with chlorination for 
relief of bed ponding and for odor control, filters 
were more practical than ever. Flooding seemed to 
cope with the fly nuisance and with chlorine available 
in large containers the cost had been reduced to a 
point where it could be more freely used than here- 
tofore. 

In connection with sprinkling filters, he had been 
impressed with what he had seen of pre-aeration of 
the settled sewage for a period of thirty minutes to 
one hour. He spoke of the 15 m.g.d. experimental 
plant at Moscow, Russia, applying 30 gal./cu. ft. 
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media (about 4 times the customary rates) to filters 
which had been made possible because of the pre- 
aeration given the sewage. Other cities had demon- 
strated that a similar increase in loading could be 
given filters by using the same procedure. It ap- 
peared to be economical and practical. 


Concerning the activated sludge process, he said, 
that it had fallen short of earlier expectations and 
that industrial-waste and certain domestic wastes in 
the sewage would interfere with it too often to con- 
sider the process an entire success. The skilled 
supervision required, the cost of operation and its 
delicate constitution were against it. Functioning 
as an intermediate stage ahead of filters, however, it 
had proven meritorious at Birmingham, England, 
Moscow, Russia, and elsewhere. With 0.1 cu. ft. 
air per gallon and 30 minute aeration followed by 1 
hour sedimentation at Moscow, the solids removal 
had averaged 50 per cent. The floccular suspended 
matter which passes to the filters does not seem to 
do harm even at the high rates of application (30 
gals./cu. ft.) of sewage applied. 

In sludge handling and digestion he felt that a com- 
bination of Imhoff style tank with separate units 
built to digest and store the sludge or scum taken 
from the former might work out very economically. 
With the demand for heat, light and power at sew- 
age plants, more consideration must be given to 
power development from the sludge gas. For sludge 
drying he felt a combination of open and glass cov- 
ered areas should work out most economically and 
practically. Metering of water by municipalities 
should be encouraged to reduce sewage flow. That 
would reduce treatment and pumping plant costs and 
operating charges. 

He felt that sedimentation supplemented when 
necessary by seasonal chlorination to further reduce 
oxygen demand and protect health might be all that 
should be necessary in the way of treatment in cer- 
tain instances where heretofore oxidizing units had 
been necessitated. 


Dr. W. Rudolfs, Director New Jersey Sewage Sub- 
station, New Brunswick, N. J., in discussing Mr. 
Walker’s paper said that he considered its contents 
very stimulating and agreed that in a number of in- 
stances unnecessarily elaborate plants have been 
built, costing far too much for the treatment given 
or required. He thought that when complete treat- 
ment is required, settling pre-aeration, trickling fil- 
ters the depth of those at Moscow (12 ft. deep) and 
final settling tanks would cost as much or more for 
construction and operation than would an activated 
sludge plant. He was in agreement that Imhoff tanks 
built large enough had a number of advantages in 
small plants over other types. Metering of water did 
reduce consumption and consequently sewage flow, 
but that appeared to be of temporary duration only, 
if one could judge from records available. 


The question was raised by Dr. Rudolfs concerning 
what stream flow would be considered in his (Mr. 
Walker’s) proposal to provide less costly or less com- 
plete treatment and what about protecting water sup- 
plies? This question led into rather debatable dis- 
cussion which ended with a request that Mr. Hoffert 
of the State Health Department offer an “opinion.” 
Mr. Hoffert said that each problem was one to itself. 
Mr. Walker closed by saying that chlorination of the 
sewage should be used whenever water supply was 
involved and that in providing sewage treatment “the 
cloth would have to be cut to fit the suit,” but he 


Water Works and Sewerage—August, 1 


thought there would be instances where chlorine 
might be used to advantage to reduce oxygen de. 
mand and substitute for oxidizing devices durin 
periods of low stream flow. There would be in. 
stances where that might not prove adequate and 
more elaborate treatment would be required. Jt 
offered a good opportunity for an interesting study 
of the economics of disposal practice. 


Chemical Precipitation Discussed 


In the “Question Box” there was one in particular 
which created considerable interest and that was as- 
signed E. S. Chase of Metcalf & Eddy, Engineers. to 
answer. The question was, “What may be accom. 
plished through chemical precipitation treatment such 
as is involved in the Laughlin process employed at 
Dearborn?” Mr. Chase referred to past experiences 
with the lime iron process at Worcester, Providence 
and elsewhere. He said that 80 to 90 per cent of the 
organic matter might be removed and a somewhat 
less high removal of the B.O.D. value would result. 
He thought the magnetite filter idea quite novel and 
interesting. At the present the plant at Dearborn 
was not handling the flows for which it was designed. 

H. M. Freeburn, of the State Department of 
Health, asked Mr. Chase if he was not rather high 
in his figures of organic matter removal. To this 
Mr. Chase replied that the figures were not far out 
of line, if any, because the Worcester plant had given 
in its early life some astonishingly high removals. 

W. Donaldson, of Fuller & McClintock, Engineers, 
New York, was called upon for an opinion. He spoke 
favorably of the so-called Dearborn or Laughlin proc- 
ess and commented on the effluent secured from the 
experimental Laughlin plant at. Coney Island. He 
referred to the lesser chemical dosages involved in 
the present modification of the precipitation process 
when compared to the requirements in earlier plants 
where coagulation was less efficient, sludge handling 
difficult and no straining of effluent was involved. 
He thought it well worth watching. In reply to a 
question Mr. Donaldson said that the B.O.D. of the 
effluent before chlorination had run around 30 parts 
per million, which compared with 15 parts residual 
B.O.D., in the final effluent after chlorination. 

F. W. Jones, formerly associated with George Gas- 
coigne, Consulting Engineer, and more recently the 
City of Cleveland, warned against accepting the 
Dearborn process until it had been amply demon- 
strated. His idea was that chemical precipitation 
gave misleading results, but if it had merits time 
would tell. 

Another timely question from the “Question Box” 
was: 

“What is the sludge gas consumption per Horse 
Power developed in gas engines?” 

M. B. Tark of the Link-Belt Company was re- 
quested to reply. Mr. Tark said, that producer gas 
engines require 14,000 B.t.u. per brake h.p., which 
meant 14 to 20 cu. ft. of sludge or natural gas 
(700 B.t.u.) per h.p. hour. He suggested the slow 
speed type engine (200 to 300 r.p.m.) such as was 
manufactured by the Fairbanks-Morse Company and 
others. 


Sludge Digestion 

“Sludge Digestion Experiences at Baltimore,” by 
Edward Cromwell, Principal Sanitary Chemist, Bal- 
timore, Md., Sewage Treatment Works. 

Mr. Cromwell described the cumbersome procedure 
of dewatering and transfer of sludge and scum from 
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the plain settling tanks to the digestion tanks at Bal- 
timore. They had averaged 0.25 cu. yds. of fresh 
solids (90 per cent water content) per capita per year. 
the pH value at the time of transfer was extraordi- 
narily low, viz., 4.8 to 5.2. In the routine transfer 
10 per cent fresh solids by volume was added to one 
or more tanks every fourth day. The Summer tem- 
perature in the digestors would run around 68° to 
70° F and 4.4 cu. yds. of digested sludge (90 per cent 
water) had been the average drawn to the sand beds 
or lagoons for each million gallons of sewage treated. 
Drying time of the sludge had been as short as 10 
days but more usually several weeks had been re- 
quired for proper drying. The depth put on a bed 
was that required to produce a cake 4 inches thick 
with 75 per cent moisture content. Demand for 
sludge by farmers and others had increased until now 
the production was only about half the demand. 


Future plans at the Baltimore plant would entail 
heated sludge digestors and dewatering of digested 
sludge on vacuum filters which was now being care- 
fully studied by operating experimental dewatering 
units and using ferric coagulants for sludge conr- 
ditioning. 

In discussion R. R. Cleland of the State College, 
Sewage Treatment Works, commented on their diffi- 
culties with slow sludge drying on open sand beds. 
It was apparent that the sludge had been poorly di- 
gested, but E. S. Chase gave the conference the ben- 
efit of his experience with applications of chlorinated 
lime to choked beds. As a result the dewatering rate 
had been markedly improved. The application had 
been about 50 Ibs. to each 1,000 sq. ft. of sand bed 
area. 

John R. Downes of Bound Brook, N. J., said that 
the addition of a coagulant to digested or partially 
digested sludge as it was being drawn to the beds 
had increased the rates of dewatering markedly. The 
gas produced from the reaction between the bicar- 
bonates and the coagulant had floated the sludge and 
allowed rapid seepage of liquor through the sand. 

“Design and Preliminary Operating Results at the 
Erie (Pa.) Sewage Treatment Works,” by A. B. 
Cameron, Superintendent Sewage Treatment Works, 
Erie, Pa. 

Mr. Cameron’s paper dealt with difficulties experi- 
enced in operating the new Sewage Treatment 
Works at Erie, Pa., and the means of overcoming or 
correcting such difficulties. These in fact had been 
all minor rather than major ones. The new plant 
had been in operation since October, 1931, and was 
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just now in first-class operating shape. Sedimenta- 
tion and separate sludge digestion constitutes the 
treatment provided. The effluent (20 m.g.d.) is dis- 
charged through an outfall sewer 11,000 feet long 
into Lake Erie. 

Interestingly enough, said Mr. Cameron, no by- 
pass around the plant or any single unit had been 
provided. One of the earliest improvements had been 
the installation of a bypass which he considered the 
most essential unit in almost every sewage treatment 
works. Mechanically cleaned bar screens with 34-in. 
opening between bars had proven impractical and 
alternate bars had to be cut out. The incinerator 
for burning screenings, supposed to have a capacity 
of ten tons per day, had to be considerably changed 
to reach the designed capacity. Better draining of 
the screenings had to be provided which had reduced 
the cost of incineration by one-half. A loss of water 
content to the extent of 30 per cent or better of the 
weight of screenings was being secured in 4 hours’ 
drainage. The ash production had been 12.6 per cent 
of the volume of screenings burned. 


The Dorr grit detritors had been very satisfactory, 
but due to the fact that about 50 per cent of the 
material removed is grain from illicit distilling opera- 
tion, it is now proposed to incinerate rather than bury 
it. About 0.4 cu. ft. of grit, plus other materials, per 
m.g. sewage flow had been removed. The clarifiers 
had yielded a sludge of 92 per cent moisture content 
which is pumped 6 times daily for a total period of 
about 5 hours of slow pumping. Skimmings from 
the surface of the clarifiers had been mostly grease 
amounting to about 0.3 cu. ft. per m.g., which had 
been incinerated with the screenings. In passing 
through the clarifiers the B.O.D. value of the sewage 
had been reduced 35 per cent and settleable solids by 
89 per cent. 

Digestor performance had been very satisfactory. 
During the first 90 days 25 tons of lime had been 
added to these units and none had been needed since 
to maintain the desired pH value of 6.8. At present 
the sludge temperature is maintained around 70° F., 
but will be increased to 80° F. The sludge drawn 
has contained 9 to 13 per cent solids and 43 to 50 
per cent volatile matter on the dry basis. On the 
beds it dries rapidly. The digestors are equipped 
with mechanical stirring devices. The sludge storage 
tank will be operated without stirring because tests 
have indicated a thicker sludge can thus be secured. 
Gas production has reached 0.6 cu. ft. per capita, a 
total of 75,000 cu. ft. per day, which, however, con- 





Eee Sl ll! ee 


One of the “Simplex” Aerator Units at Hatsboro’s (Pa.) 
New Sewage Treatment Works 








290 


tains a high percentage (33 per cent) of carbon diox- 
ide. Variable rates of gas generation, and resulting 
changing pressures on the system indicates the de- 
sirability of providing gas storage in the form of a 
pressure tank or gasometer to overcome this diffi- 
culty. Sludge is at present being taken from the 
drying beds by “sludge pickers’ who peddle the 
material around town. 

At this time operating cost data is not in shape for 
presentation, but even with sludge removal at no 
cost to the city, with the $20,000 budget set up for 
operation (17c per capita per year) it will be impos- 
sible to keep within that figure. The total cost of 
changes made at the plant to correct difficulties had 
been but 0.2 per cent of the cost of the works and 
that he considered very minor. The major expense 
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had been in revamping the incinerator and changing 
the bar screen and its mechanism. 


J. T. Campbell, of J. N. Chester Engineers, Pitts- 
burgh, Pa., said that his firm had designed and su- 
pervised construction of the Erie plant. They had 
learned“that coarse bar screens, having 4 or 5 inch 
clear openings, should be placed ahead of mechan- 
ically cleaned bar screens. He referred to the 2.5 
mile outfall line from the plant into Lake Erie, termi- 
nating in upward flow multiple outlets which had 
been constructed at a cost of $650,000,000 in order 
that the shore waters and water works intake might 
be protected. 


In reply to questions, Mr. Cameron said that the 
incinerator was a Midwest Company unit having 5 
sq. ft. burning grate area and 25 sq. ft. total grate 
area. As revamped it had 5 burners; used 65,000 cu. 
ft. of sludge gas for its 10 ton per day capacity. The 
minimum temperature in the combustion chamber 
must not drop below 1,400° F. and they maintained 
1,700° F. or thereabouts. Even after draining 4 hours 
in wire baskets the screenings contained 80 to 85 per 
cent moisture when charged into the incinerator. 

“What the State Department of Health Requires 
of Sewage Works Operators,” by L. S. Morgan, En- 
gineer, Pennsylvania State Department of Health, 
Pittsburgh, Pa. 

Mr. Morgan outlined many operating guides useful 
to sewage works operators. He mentioned the bulle- 
tin issued by the New York State Health Depart- 
ment—“Operation and Control of Sewage Treatment 
Plants” —as a very valuable guide. He stressed and 


cited the value of plant records and the desirability 
of getting advice from experienced engineers when- 
ever necessary. 


The minimum tests which should 
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be run at every plant was settleable solids, (Imhoff 
Cone), stability test using methylene-blue, the pH 
of sludge and residual chlorine determinations, He 
stressed the necessity of educating the taxpayers and 
interesting them to the point where operating funds 
would not be so difficult to secure. Pennsylvania 
had no sewer rental law and for that reason the 
necessary funds for plant operation were procured 
with difficulty. He felt that this association should 
sponsor a sewer rental law similar to those of several] 
other states which placed sewage treatment on a self- 
supporting basis. 

H. M. Freeburn made a motion that President 
Morgan appoint the necessary committee to study 
existing rental laws and frame a bill for Pennsylva- 
nia. The motion carried. 


Plant Operator’s Symposium 


“How to Start a New Sewage Plant,” by H. M. 
Beaumont, Philadelphia, Pa. 

Mr. Beaumont said that a properly qualified opera- 
tor was the first essential in starting a new treatment 
plant; valves and lines should be thoroughly tested 
by pumping through water; tanks should be filled 
also for testing. The operator should be qualified 
to direct labor, and to specify or purchase supplies. 
He said that settling tanks should be operated to 
provide 2 to 3 hours’ detention period at the most, 
if odors and increased B.O.D. were to be avoided 
during the passage of the sewage through them. 
Where possible new digestion tanks or Imhoff tanks 
should be held out of service to be started in the 
Spring and thus avoid accumulation of undigested 
and acid sludge during the Winter. He warned 
against open flames and explosion hazard and said 
that all safeguards, such as ventilation and gas masks 
should be provided at chlorinating stations and fre- 
quent check tests made to detect small chlorine leaks. 


Mr. Cameron added that a well equipped tool room 
and work shop was the greatest asset that any plant 
could have. 

Mr. Beaumont referred to difficulties caused by oil 
or grease emptied into sewers. It was a nuisance 
and, furthermore, constituted a hazard in sewers and 
at the treatment works. They had been successful in 
keeping out most of the oil but automobile crank case 
drainings continued a nuisance. 

L. H. Enslow called attention to a method devel- 
oped by W. S. Stanley at Houston, Tex., for tracing 
the source of oil entering sewers. It consisted of 
wooden blocks painted white and numbered. These 
were distributed in manholes at various points 
on the system, being held by a cord fastened to the 
side of the manhole. Systematic examination of the 
white blocks would disclose oil staining and by such 
surveys the oil could be traced up the trunk sewers 
and branches to the offending establishment. The 
blocks merely floated on the surface of the sewage 
and the procedure had been a most effective method 
of spotting offenders. Mr. Enslow also pointed out 
the availability of oil traps which when full of oil 
would not pass drainage until cleaned out. 

“Insect Control”—by W. J. Simpson, Supervisor 
of Sewage Plants, Reading, Pa. 

In referring to the sprinkling filter fly nuisance, 
Mr. Simpson said that mixtures of 3 parts kerosene 
and 1 part orthodichlor-benzine had been effective 
when sprayed around the plant weekly for killing the 
adult flies. Flooding of filters swept the fly larvae 
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out of the beds and was thus the best available rem- 
edy. Improved clarification of the applied sewage 
had reduced organic deposits on the stones and fly 
breeding had been less noticeable as a result. 

w. A. Ryan, Consulting Chemist, Rochester, |. ey 
said that Pyrethum extract dissolved in kerosene 
oil was also a highly effective spray. Application of 
chlorinated lime to the filter surface had been the 
most effective scheme used where flooding could not 
be had. It had served him well and had been used 
effectively elsewhere. 

Prof. C. L. Walker, of State College, referred to a 
filter that had been tightly closed over the top. Flies 
had not bred to any extent in the unit and oxidation 
had improved. The absence of sunlight had con- 
trolled the algae growth on the stone. He felt that 
the distribution of the sprays had something to do 
with the fly nuisance and traveling distributors 
should be helpful. 

Cc. C. Agar—said that glass covers over filters had 
been helpful. The high temperature (140°F) pro- 
duced seemed to kill the adult fly. 

Dr. Rudolfs reported that fly breeding under the 
glass covers at Haddonfield, N. J., had been found. 

L. H. Enslow—reported on fly nuisance produced 
at several plants which had wooden covers over the 
filters and thought the suggestion of improved clari- 
fication of the sewage to be the best that had been 
advanced. The flies always were thickest around 
filters on which the most solids had been deposited. 
The traveling distributor seemed to reduce the fly 
nuisance and where used very little if any fly nui- 
sance existed provided the units had not been exces- 
sively overloaded with suspended matter depositions. 
It was highly probable that chemical or mechanical 
precipitation ahead of overloaded filters would elimi- 
nate fly nuisance and by reducing the oxygen de- 
mand make it possible for the unit to handle several 
times the accepted loading in gallons per day if not 
actual pounds of oxygen demand value. The travel- 
ing distributor had several advantages. 

“Winter Operation”—by R. R. Cleland, Engineer, 
Sewage Treatment Works, State College, 'Pa. 

Mr. Cleland presented difficulties experienced in 
operation of the State College sewage treatment 
plant in Winter. One Winter the exposed filter un- 
derdrains had frozen and ponding on the surface was 
intensified every Winter. He believed covering of 
small filters would be a help. In Winter the sludge 
while frozen could be readily removed from the dry- 
ing beds and with less sand loss than in Summer. 
Sludge in early Spring dewatered very slowly and 
alum had been applied in the ratio of 6 lbs. to each 
cu. yd. drawn to assist dewatering. It was fed to 
the sludge en route to the beds. Removal of scum 
from gas-vents had been simplified when it froze and 
could be chopped out in chunks. 

L. H. Enslow remarked that the freezing of the 
scum in gas-vents might be had at any period of the 
year by dropping “dry-ice” in them. Perhaps that 
was a “patentable idea” but if it facilitated scum re- 
moval or handling he would glady assign it to “pub- 
lic usage.” 

Isaac Walker referred to the successful use of 
chlorine at several plants for elimination of ponding 





*Para-dichlor Benzene is the product used now extensively in 
combating moths that destroy.woelens. The ortho-dichlor ben- 


zene is the liquid remaining when the solid para-dichlor benzene 
1s manufactured.—Ep. 
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on filters. The filters had not been hurt and chlorine 
costs had been reasonable—as low as $45.00 per acre 
for large works, to $100.00 for the smallest. 


F. W. Jones said that filter performance at Cleve- 
land had improved in Winter. He believed it due to 
better grease and solids separation in the settling 
tanks. Chlorine used at Cleveland had cost but $1.87 
per hundred pounds and they could afford to use 
considerable when necessary. At other points it 
would be higher. 


“Odor Control”—by W. A. Ryan, Consulting 
Chemist, Rochester, N. Y. 

Mr. Ryan, formerly Chemist in Charge of treat- 
ment plants at Rochester, discussed the source: and 
control of odors emanating from sewage treatment 
works. He stressed the need of cleanliness and good 
housekeeping. Hydrogen sulphide had proven the 
worse offender and its production could be stopped 
or reduced as desired by chlorination of the crude 
sewage. It was the best and least expensive “first 
aid” in odor control that had appeared. There were 
instances where glass covers for tanks and sludge 
beds would prove feasible also. Chlorinated lime 
sprinkled on stone and sand filters would destroy the 
surface odors and open the filters. 


E. M. Slocum, said that the odorous materials in 
sewage could be destroyed by oxidation which pro- 
duced saturated compounds from unsaturated ones. 


M. B. Tark, remarked that proper thought given 
to the design of sewers and pump wells to prevent 
septic action and accumulation of solids, the use of 
variable speed motors or pumps to avoid long deten- 
tion of sewage between pumpings and operating care 
would do considerable toward prevention of odors. 


“Laboratory Control”—by M. J. Blew, Philadel- 
phia, Pa. 

Mr. Blew in discussing the importance of various 
determinations in the laboratory control of plant 
operation, had found that in sludge digestion the pH 
value should be taken on the supernatant liquor 
rather than on sludge samples and, furthermore, the 
total alkalinity was more important than the pH 
value in sludge digestion. As long as a total alka- 
linity between 1800 and 2000 p.p.m. was present in 
the liquor, digestion would proceed satisfactorily. ir- 
respective of the pH value. He believed that occa- 
sionally a 24-hour sampling at various points through 
plants, to determine hourly performance of the units, 
would reveal a great deal to the operator or superin- 
tendent. Since sewage treatment is becoming more 
and more a chemical engineering operation the labor- 
atory was increasingly important. 


W. A. Ryan, said that he had been impressed with 
the improvement in operation of sewage plants since 
the operators had taken courses at the Short Schools 
being held for operators in New York and New Jer- 
sey. 

Following an open discussion of the advantages of 
the operators’ license law, a motion was passed re- 
questing the Executive Committee to study the prob- 
lem of operator licensing and draft a bill for legis- 
lative considerations. Another motion was added, 
that the matter of establishing annual short courses 
for operators at State College be also given consider- 
ation by College authorities and by the Executive 
Committee. The meeting then adjourned. 


Fig. 1—Slow Sand 

Filter, Farmington, 

Conn., During Recon- 
struction 


WATER SUPPLY 
PROVEMENTS AT 
FARMINGTON, CONN. 


By GEORGE H. BUCK 


With Nicholas S. Hill, Jr., Consulting Engineers, 
New York City 


IM- 


MALL water companies with limited earnings pre- 

sent a perplexing problem to the engineer called 

in to correct operating difficulties. Expenditures, 
not resulting in increased earning capacity, place an 
extra burden on the company. If they are large, the 
earning capacity of the company may be insufficient to 
allow the improvements to be made, no matter how de- 
sirable they may be. The engineer cannot temporize 
where the quality of a public water supply is involved, 
but it is often possible to exercise ingenuity and produce 
the desired results at a cost within the capacity of the 
company. 
‘ The Farmington Water Company for years has ex- 
perienced difficulty in producing a satisfactory water 
and, in 1930, had a comprehensive investigation made 
with the object of improving the quality and determin- 
ing future policy in regard to additional supply. As a 
result extensive improvements were made during the 
spring and summer of 1931. 


The company is small. It serves about 1400 persons 
in the Borough of Farmington, a residential community 
west of Hartford, Conn. The operating force is lim- 
ited to a part-time superintendent. The gross revenues 
amount to but $11,000 a year. Without an excessive in- 
crease in rates, large capital expenditures were out of 
the question. 


The source of supply is the Wadsworth Reservoir 
located on a small stream, 34 mile from the center of 
the town. About 80 per cent of the 0.3 square mile of 
watershed is wooded, the remainder being planted in 
orchards. There are no habitations on the shed but it 
is traversed by roads and subject to chance pollution 
by hunters, workers in orchards and other transients. 


The reservoir is formed by an earthen dam with con- 
crete core wall, 620 ft. in length and a spillway 30 ft. 
long is located at one end. Its available capacity before 
improvements was 35 million gallons. The dam varied 
as much as 2 ft. in elevation and at places the core wall 
was exposed with a freeboard of only 0.2 ft. above the 
spillway crest. Due to pervious embankment and poor 
horizontal joints in the core wall, leakage through the 
dam amounted to about 40,000 gallons per day with the 
reservoir full, or almost 25 per cent of the minimum 
safe yield of the supply. This leakage maintained a 
swamp, in which algae growths were heavy, and even- 
tually found its way into the clear well. 

The treatment plant consisted of two slow: sand filter 
beds with a total area of .24 acres. The beds were open 
basins excavated below natural grade with earthen em- 
bankments. They were constructed with tile under- 
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drains embedded in broken stone, 8 in. of broken stone 
and 19 in. of sand. Under normal operation about 1.6 
ft. of water was maintained over the sand. When the 
water level reached 1.8 ft. above the sand it overflowed 
the filters and drained into the clear well. 


The filters discharged into an open ditch and flowed 
thence to a tile pipe leading to the clear well. The inlets 
and outlets of the filters were manually controlled by 
valves in accordance with the demand. 


The clear well was an irregularly shaped pit with a 
capacity of 140,000 gallons, excavated 3 to 5 ft. below 
the ground surface. A frame roof, in poor condition, 
protected it from the action of sunlight. The sides 
were open below the roof and water overflowed the 
basin forming a swampy area adjacent and was in part 
wasted. 


The water entering the clear well was composed of 
filtered water, leakage from the dam and ground and 
surface water from an area of 23 acres below the dam. 
As there was no way of diverting the unfiltered water 
from the clear well, the filters were operated so as to 
make up the deficiencies from the other sources. At 
the time of the investigations, 35 per cent of the water 
entering the well was unfiltered. This percentage was 
increased at times by overflow from the filters and 
during rainy weather by increased surface runoff. 


With conditions such as these it was not surprising to 
find the water in the clear well inferior to the raw 
water in the reservoir. B. Coli were present in the 
clear well in 1 C. C. samples 19 per cent of the time, 
in 10 C. C. samples 39 per cent of the time, and that 
occurred continuously for periods of several months. 
While this evident pollution may have been harmless, 
it is obvious that the barriers against dangerous pollu- 
tion were insufficient. 

In addition to the Wadsworth Reservoir supply, the 
company had an emergency connection with the Hart- 
ford aqueduct leading from Nepaug Reservoir to the 
West Hartford filters. A small pumping station had 
been built there and although the connections were not 
complete and the station never had been used it could 
be placed in service in a short time. 

A number of schemes for augmenting or replacing the 
existing supply were considered and compared on an 
economic basis. The estimates demonstrated that the 
Wadsworth Reservoir supply should be retained as the 
primary source. Its average yield was ample to meet 
the demands for many years, and it was found to be 
more economical to purchase water from Hartford dur- 
ing periods of severe drought than to increase the safe 
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Cl Overflow would have been impossible to modernize them com- 
pletely without practically rebuilding them and the ex- 
pense of doing so seemed unwarranted considering the 
low rate at which they were operated, and the fact that 
the filtered water appeared to be satisfactory. 

To Fillers Reconstruction of the filters (Fig. 1) was decided 

aves upon with the object of improving and regulating their 
operation. The embankments were raised and paved so 
that a depth of 3 ft. of water could be maintained above 
the sand. The top sand was cleaned off and new sand 
added to bring the total depth to 20 in. A float oper- 
ated valve (Fig. 2) was installed on the inlet line to 
maintain a constant level on the beds and prevent over- 
flowing. Floating weir tubes (Fig. 3) were installed in 
manholes on the outlets to maintain filtration at a con- 
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vices for a Venturi meter which was installed on the 
discharge line. Chlorine is added at the inlet to the fil- 
tered water reservoir and piping in the basin provides 
a period of mixing. The chlorine room was carefully 
insulated and is heated by electricity with thermostatic 
control. 

During dry periods it is essential that the seepage 
from the dam, which represents a large proportion of 
the minimum yield, be utilized. Therefore it was col- 
lected and conveyed as before to the old clear well 
where two small self-contained automatically operated 
electric sump pumps were installed. When this water 
is required it is pumped back onto the filters. 


These improvements, costing about $35,000, entirely 
eliminated the use of unfiltered water, conserved the 
seepage from the dam, measured and placed all opera- 
tions under definite automatic control, added chlorina- 
tion and did not add to the difficulties of operation. 
While the rate of filtration must be adjusted to daily 
and seasonal variations in use, utilization of the storage 
in the upper 18 in. of the reservoir is sufficient to allow 
filtration to be maintained at a uniform rate through- 
out the twenty-four hours. No difficulties have been 
encountered since the rehabilitated plant was put in 
service. 

The investigations were made and the improvements 
carried out under the direction of Nicholas S. Hill, Jr., 
Consulting Engineer, 112 East 19th St., New York City. 
The contractor was C. W. Blakeslee & Sons, Inc., of 
New Haven, Conn. 


” 
An Open Letter 


From A. S. C. E. Committee on Dams 


To THE EpITor :— 

We request you to print the attached “Open Letter” in your 
publications that it may be read by engineers in every country. 
We also request that you put a note to your publications asking 
“other editors please copy.” It is through your assistance that 
we hope to reach engineers in all parts of the world. 

Committee on Dams, Am. Soc. C. E. 
H. ve B. Parsons (for Committee). 


To Engineers in All Parts of the World: 

The Committee on Dams of the American Society of Civil 
Engineers is making a study of hydrostatic pressure both within 
and under the bases of dams. In this connection the committee 
invites the co-operation of engineers in every country who are 
designing or constructing dams. 

The committee desires facts as noted by careful observation, 
and not opinions or theoretical discussions. Present knowledge 
regarding actual uplift under and within dams is limited. There- 
fore we ask engineers, when designing a dam, to incorporate in 
their plans methods of observing the hydrostatic pressures which 
will develop when the structure goes into service. All useful in- 
formation that comes to the committee will be published for the 
benefit of the profession and full credit will be given to those 
who furnish reliable data. 

Each engineer may design a method to measure uplift to suit 
his local conditions. The simplest installation for observing up- 
lift is a system of pipes in which the pressure at the lower end 
may be measured by gauge or in a riser pipe. All pipes should 
be built into the dam as it is being constructed, with their lower 
ends open. For measuring hydrostatic uplift under the base, the 
pipes should terminate in suitably arranged cavities, filled with 
granular material, at the base of the structure. The pipes should 
be spaced at intervals along the length of the dam, and at each 
location there should be not less than three pipes in an up and 
down stream direction, this number increasing with the width of 
the base. If a rock foundation has extensive or nearly horizontal 
stratifications, other pipes should be carried down below the base 
to some of the rock joints. The locations and elevations below 
the base should be governed by the charaeter of the foundation 
material, whether rock or soil, and the purpose should be to locate 
the pipes systematically in both longitudinal and transverse direc- 
ticns with the view to devéloping all possible conditions. 
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For measuring hydrostatic uplift within the structure similar 
pipes should be arranged with their open lower ends at different 
elevations above the base, as the design of the structure wil] per- 
mit. It will be well to have their lower ends open into horizontal 
construction joints. 

The pipes may be led to one or more central observing points 
as found convenient, so long as the grade is always upward, The 
size of the pipes is not important, but should be such as to permit 
observations of the water levels within them. 

The cost of installing such pipes will be small when a dam js 
under construction, while the benefits to be derived may be very 
great. The public has a direct interest in the safety of dams. 


We urgently request that the following procedure be carried 
out: 

1, Observe the water level or water pressure in each pipe at 
intervals which should be practically simultaneous for each cross 
section, recording also the levels of the reservoir and tail water 
surfaces. The observation intervals should be frequent as the 
reservoir is filling. Thereafter every week or every month will 
suffice. At least a year’s observations should be recorded. 

2. Observe the temperature of the water, both in the reservoir 
and in the pipes. There is some evidence that uplift pressure 
may be affected by temperature. 

3. Send us the observations at intervals. Also drawings of 
the dam showing the pipe locations, and necessary cross sections, 
all to scale. The drawings should illustrate the details of the 
cut off and the drainage system, if any, and show all other per- 
tinent data. Also describe the character of concrete or masonry, 
and methods employed to secure bonding and to obstruct flow of 
water through the structure. 


4. Send a detailed description of the foundation material, pre- 


‘ senting all of its known characteristics, together with geological 


sections, both longitudinal and transverse showing joint systems, 
—_— bedding, etc. Photographs of the foundations also will be 
useful. 

5. Repeat the observations asked for in paragraphs 1 and 2 
sufficiently often so that seasonal variations will be disclosed. 
These repeated observations should be sent when made. Do not 
hold back the data asked for in 1, 2, 3 and 4, as its receipt may 
suggest the securing of other information that may be highly 
important. ! 

6. Send all communications to H. de B. Parsons, 26 Beaver 
street, New York, U. S. A., who will acknowledge for the 
committee. 

The committee would be glad to correspond regarding details 
should any one so desire. 

CoMMITTEE ON Dams, Am. Soc, C. E. 
Thaddeus Merriman, Chairman. 
Frederick H. Fowler. H. de B. Parsons 
D. C. Henny. Charles B. Wing. 
J. B. Lippincott. Silas H. Woodard 
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Municipal Ice Plant Operations 


at Omaha, Neb. 


The Metropolitan Utilities District of Omaha, Neb., 
of which Theodore A. Leisen is secretary and general 
manager, not only operates the water works, but also a 
gas plant and an ice plant. The following summary of 
the operations of the last mentioned, for 1931, are taken 
from a Public Service Bulletin of the district: 

Character of Plant 
Electric-Driven Ammonia Compression, Drop Pipe 
Average Daily Capacity 
Number of Ice Cans (400 Ibs. Capacity) 
Capacity of Daily Storage 
Capacity of Long Storage 
Cost of Plant, including Real Estate 
Total Sales in Tons 
Total Cost per Ton of Ice Sold 
Income per Ton of Ice Sold 
Number of Jitney Stations 


STATE AND Municipal Financinc—During the 
first half of the year state and municipal public im- 
provements were financed by bond issues aggregating 
$487 ,904,691, according to the record of The Daily 
Bond Buyer of New York. 
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The R. F. C. and Water Works 


and Sewerage 


ROM the office of the Secretary of the American 

Water Works Association, within the past fortnight, 
went a letter to Water Works Managers and Superinten- 
dents in all American cities having populations of 50,000 
or over. This letter set forth the conditions and stipu- 
lations under which municipalities and privately owned 
water works could borrow money for betterments from 
the Reconstruction Finance Corporation (R. F. C.), 
operating under the new Emergency Relief and Con- 
struction Act set forth in the recently passed Wagner- 
Garner bill. The message constituted a part of the work 
undertaken by the Association’s Committee on Water 
Works Betterments to which outstanding men in the 
association have devoted much of their time and efforts 
to secure, in the wording of the Emergency Relief Act, 
a provision for ample aid to water works. 


The Act provides $1,500,000,000 for loans to munici- 
palities and corporations for projects which can be 
proved to be “self-liquidating,” i. e., in the words of the 
Act—‘“that will be made self-supporting and financially 
solvent, and if the construction cost thereof will be 
returned within a reasonable period by means of tolls, 
fees, rents or other charges or by such other means 
(taxation excluded) as may be prescribed.” Among 
the projects coming under that classification, privately 
or publicly owned water works are specifically mentioned 
in the bill. 

The association’s letter directs attention to the low 
rate of interest charged by the Government on approved 
loans through the R. F. C. and thereby the dual oppor- 
tunity which municipalities, corporations and water 
works men now have to secure betterments to water 
works at low cost and at the same time assist in break- 
ing the depression and serving the Nation in the present 
emergency. “Now,” reads the letter, “it is time for those 
in charge of water works to play a major part in bring- 
ing the country out of a depression for which there is 
no longer an excuse—provide employment and stimu- 
late trade recovery to the fullest extent contemplated in 
the passage of the Relief Act.” 


Sewerage, when self-supporting or when it can be 
made so, is accorded the same treatment by the Act as 
are water works. In order to borrow for water works 
improvements through the R. F. C., some municipalities 
may find it necessary to revise rate schedules in order to 
render the water works system self-supporting. Sewer- 
age, being more frequently dependent upon funds from 
tax collections to cover construction and operating costs, 
will in numerous instances have to be financed from 
other sources. Those municipalities operating sewerage 
systems and treatment works in states where there ex- 
ists a Sewer Rental Law can, if not already doing so, 
place their sewerage systems on a self-supporting basis, 
by making a service charge for the collection and dis- 
posal of sewage. Such a procedure, having already 
proven its merits where enforced, will automatically ren- 
der the municipality an approved borrower of govern- 
mental funds for Sewerage betterments. Municipali- 
ties or other political subdivisions in Michigan, Ohio, 
Maryland and other states having Sewer Rental Laws 


already in force, are able to improve, construct and 
operate sewage works with the same facility as they can 
water works projects. 

Those municipalities which cannot secure R. F. C. 
assistance expressly for sewerage betterments, can prob- 
ably secure the needed funds from their states—each 
state having the right to borrow through the R. F. C. 
to the extent of $45,000,000 for direct relief. 

Those who heed the letter of the American Water 
Works Association Officials will gain, and at the same 
time help others by helping themselves. The same holds 
true in connection with Sewerage. 


. 
Chemical-Mechanical Sewage 
Treatment 


HEMICAL precipitation processes for purifying 
domestic and industrial sewages bid fair to return 
to favor. The past history of this type of treatment 
has not been in its favor, and for that matter it has not 
been more than a few years ago that separate sludge 
digestion was seemingly wrong and Imhoff tanks impos- 
sible. With the newer and better understanding of the 
functioning and control of sludge digestion and diges- 
tion tank operation and design, the digestion process no 
longer offers any particular difficulties. 

With chemical precipitation of the old order, there 
was just as much wrong as there was in other processes 
of sewage treatment. With an advanced appreciation 
of the mechanism and control of coagulation, the rela- 
tive merits of one chemical vs. another, the use of the 
hydrogen ion value in control, and, above all, the appre- 
ciation of the value of mechanical flocculating devices, 
chemical precipitation in the purification of water and 
treatment of industrial wastes and sewages is placed on 
a different basis than was formerly the case. At least 
a smattering of science has been mixed into the art. 

Recent published articles and the discussion, praise or 
“reserved opinion” concerning the process which has 
been heard lately at meetings of Sewage Works Asso- 
ciations, is indicative that a renewed interest has been 
awakened in the possibilities of modernized chemical 
precipitation processes. It has at least one distinct ad- 
vantage, in that it is a controllable process and is not 
subject to biological phenomena which too frequently 
suffer upset from “overloaded” sewage plant conditions 
or the arrival of “slugs” of some unexpected industrial 
waste. The process has another advantage—flexibility ; 
furthermore it can be employed as the primary treatment 
to serve in precipitating and removing “overloads” or 
peak-loads of oxygen demanding materials from the 
sewage before it is sent to biological units. It thereby 
may serve well as an economical means of increasing 
capacities or efficiencies of existing biological plants. It 
is subject to seasonal usage and thereby the cost becomes 
just what may be necessary to meet effluent require- 
ments, and no more. 

When the workings of chemical-mechanical processes 
become better appreciated by those who have been ac- 
customed to thinking in terms of biological treatment 
alone; when costs are compared on an annual basis, 
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including interest and depreciation along with operating 
costs; then chemical precipitation as an adjunct to other 
processes, if not the sole process, will receive the favor- 


able consideration deserved. j = 
. ae ) 
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Cities Should Adopt the Harriman and 


Rockefeller Policies in Times of Depression 


HE avalanche of protest against high taxes will 

soon sweep many an incompetent public servant out 
of a job, but many a useful servant will be swept out 
also. In the zeal for economy in public expenditures 
there will occur many parsimonious acts. Towns inade- 
quately supplied with water are apt to remain so inad- 
equately supplied that the next drought may result in a 
conflagration ‘that the fire department cannot control. 
Cities that had planned extensive metering are apt to 
postpone the expenditure, and thus continue pumping a 
great volume of water that daily runs to waste. Munici- 
palities that had planned to filter the water are apt to 
continue drinking mud-soup at intervals that are all too 
frequent, coincidently inviting a typhoid epidemic. Judg- 
ing by the reports of the fire-insurance underwriters, few 
towns have service mains of adequate size in all sections. 
We urge readers to look up these reports with a view 
to using the data in them to convince public officials 
and citizens that certain waterworks improvements are 
urgent. At a time when both materials and labor are 
securable at the lowest price in eighteen years, there is 
not a single sound argument against bringing every 
water-works plant up to a good standard of economic 
efficiency. 

During the depression of 1893-98 Harriman and his 
associates bought interest in two western railways. His 
first step was to put engineers to work to find out what 
should be done to secure economic efficiency. His next 
step was to raise the capital to make the line changes 
and buy the equipment needed to carry out their recom- 
mendations. Result: Harriman died worth $100,000,- 
000. By making desirable improvements when prices 
are low, the citizens of every town in America can do 
for their water-works and sewerage plants, on a small 
scale, what Harriman did on a great scale for the South- 
ern Pacific and the Union Pacific railways. 

Don’t forget to remind your townsmen that Harriman 
did not hesitate to borrow money, where necessary, to 
carry out his plan of securing highly economic instru- 
ments of transportation. 

Rockefeller did the same thing in the oil business. He 
has been quoted as saying that one of the secrets of his 
success was that he increased his holdings and improved 
his plants during every great business depression. When 
competitors were retrenching Rockefeller was expand- 
ing. When competitors were wondering whether the 
oil business ever again would be profitable, Rockefeller 
was expending money to insure that at least his oil busi- 
ness would be profitable. 

With such examples as Harriman and Rockefeller— 
were there no others—it should be possible to convince 
any city council, any daily paper editor, any intelligent 
taxpayer, that the present time is the ideal time to make 
those additions and improvements in water-works and 
sewer systems that are recommended by competent hy- 
draulic engineers. 

During a business depression operating expenses 
should be cut wherever it can be done without loss of 
efficiency. Capital expenditures should be increased at 
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such times in order to reduce future operating expenses, 
This vital distinction is apt not to be appreciated by the 
general public. So it becomes your function as an engi- 
neer or as an operating official to do all in your power 
to make this distinction clear to the public. 


v 
How Water Works Superintendents Can 
Accelerate Water Works Improvement 


HERE is probably not a water works in the world 

that is ideal from an economic viewpoint. On one or 
more streets the mains have been outgrown. Larger 
mains would reduce both pumping expense and fire risk; 
and a reduction in the fire risk would reduce insurance 
rates. A pump that once was the best on the market 
has become obsolete, and is wasting money every day. 
Universal metering would mean universal saving of fuel 
or electricity in the pumping station, but public objec- 
tions born of ignorance have often halted the metering 
program. These are typical of the economic defects of 
many a water works. 


A water works superintendent is well aware of many 
of the economic defects of his own plant. But unless 
he is a trained hydraulic engineer there are probably 
other economic defects that he has not seen, or, seeing, 
has not correctly evaluated. We need not tell such a 
superintendent that he owes it to the city to urge peri- 
odic studies of the water works by hydraulic engineers. 
But perhaps we should point out that at times of busi- 
ness depression there is the greatest need of economic 
studies by such experts. 

A doctor should examine each of us once a year even 
when we are well, for “an ounce of prevention is worth 
a pound of cure.” When we are ill we usually call a 
doctor. Nearly every taxpayer is economically ill. En- 
gineers are economic doctors. Call them in. 


Many a city has a city engineer who is a compe-. 


tent economic doctor. Ask him to study the economic 
defects of the water works. Since he is usually a “gen- 
eral practitioner” he may feel incompetent to complete 
the economic diagnosis of a water works, or to prescribe 
the economic treatment. Then he will advise seeking 
the services of a consulting hydraulic engineer. 

Although a water works superintendent may have no 
engineering degree, it frequently happens that he has 
trained himself in the solution of many kinds of eco- 
nomic problems relating to water works. When this is 
the case, he should be competent to convince the public 
that certain improvements can be profitably undertaken. 
If so, it his duty to the taxpayers to present facts and 
figures that will convince them that those improve- 
ments should be begun at once. We say “at once,” be- 
cause this is undoubtedly the low point in the price curve, 
and because workers are exceptionally efficient when jobs 
are so scarce. Moreover, it is a duty that everyone of 
us owes to our idle fellow man to aid in bringing about 
his re-employment. 

Grant that it may not have been your practice to pro- 
mote any improvement project. Is this not the best of 
time to change that practice? Have you not the best 
of incentives to make such a change? You have an un- 
exampled opportunity to bring about wise investments 
in water works improvements and enlargements. To 
the satisfaction of having accomplished this economic 
result will be added the satisfaction of having driven 
despair away from the home of many a worker, both in 
your own city and in the cities in which materials are 
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Taylor Water Analyzer 

The Taylor Water Analyzer, which has 
just been placed on the market by W. A. 
Taylor & Co. Inc., 872 Linden Ave., 
Baltimore, Md., was designed first to 
greatly simplify the methods of water an- 
alysis and second to supply a set at a 
price attractive to even the smallest water 
works. Some of the disadvantages of 
making determinations by older methods 
have been the handling of cumbersome, 
fragile and expensive Nessler tube stand- 
ards and the high cost of replacements 
caused by breakage of these standards. 
These difficulties and expense have been 
eliminated in the new Taylor Water 
Analyzer. 
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nitrogen, nitrite, nitrate, chlorine, total iron 
and manganese are supplied, and work in- 
terchangeably on the base. Anyone or a 
combination may -be purchased. 


The determination of color may be used 
to illustrate the method of operation of 
the set. The base is placed in such a posi- 
tion that the upper ends of the Pyrex tubes 
are directed away from the observer to- 
ward a window or other source of day- 
light. Two of the tubes are filled to the 
mark with distilled water and are placed 
in the two outside compartments in the 
base. The third tube is filled to the mark 
with the water to be tested and is placed 
in. the middle compartment. The color 
standard slide containing the nine stand- 
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Taylor Water Analyzer 


The set consists of two principal parts, 
the base and the slide. The base consists 
of a holder for the three Pyrex sample 
tubes. The holder is set at an angle of 
about 45° with the base and is divided into 
three compartments by means of metal 
partitions. A piece of etched glass is 
placed across the bottom of the compart- 
ments to support the tubes and also to se- 
cure diffused light and the elimination of 
shadows. A small mirror is placed in the 
bottom of the base directly under the 
three Pyrex tubes. 

The color standards are contained in 
Bakelite slides similar to those used in the 
Taylor pH Slide Comparators. Each slide 
contains nine color standards which alter- 
nate with ampoules of distilled water. For 
example the manganese color standard slide 
contains standards representing 0.0, 0.2, 0.4, 
0.6, 0.8, 1.0, 1.5, 2.0 and 3.0 ppm of 
manganese. These values are shown on 
the upper side of the slide, directly above 
the individual standards, so that they can 
be easily read. The color standard slides 
fit in a slot between the Pyrex tubes and 
the mirror. Standard slides for color, 


ards for color is then placed in position 
in the slot in the base and moved from 
side to side until a color match is obtained. 
Readings are made by observing the colors 
from the three tubes which are reflected in 
the mirror in the form of discs. If the 
color of the middle tube exactly matches 
that of one of the standards the color of 
the water is read off directly from the 
value appearing on the slide above the 
standard with which the match is obtained. 
If, however, the color of the middle tube 
lies between those of the standards on each 
side of it the color is taken as that half 
way between the two. Thus if the color 
lies between those of the standards marked 
20 and 30 the color is recorded as 25. 
The same manipulation serves for all other 
determinations and the operation is rapid 
and simple, 

This set is completely described in 
“Modern pH and Chlorine Control’* a copy 
of which will be sent free by W. A. Tay- 
lor & Co. on request. 





*See also the Taylor Company advertise- 


ment appearing elsewhere in this issue.— 
The Publishers. 
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W orthington Develops New 
Automatically Primed 
Centrifugal Pumping Unit 

Announcement has just been made by 
Worthington Pump and Machinery Cor- 
poration, Harrison, N. J. of a new self- 
contained automatically primed centrifugal 
pumping unit, having many distinct advan- 
tages. 

The new unit comprises an electrically- 
driven high efficiency ball bearing centrifu- 
gal pump, mounted with its motor, on a 
fabricated steel bedplate, together with a 
Monobloc priming unit of the wet vacuum 
type, controlled by an electric pressure 
switch. The priming pump, or evacuator, 
is an adaption of the well-known “Hytor” 
pump, and is licensed to Worthington un- 
der patents of the Nash Engineering Com- 
pany. 

The evacuator is connected to the “high 
spot” of the suction volute by means of 
substantial tubing, and is sealed with clear 
water held in a reservoir built into the 
bedplate of the complete unit. The evacu- 
ator operates to remove air from the cen- 
trifugal pump, thereby causing it to be 
primed. 


The evacuator motor is connected across 
the main pump motor line at a point be- 
tween the starting switch and the motor, 
so that in starting the motor the evacuator 
motor also starts. The pressure switch is 
placed in the evacuator motor circuit and 
its pressure connection is piped to the dis- 
charge nozzle of the main pump. When- 
ever the discharge pressure of the maia 
pump is below a pre-determined point the 
pressure switch is held in the closed posi- 
tion. When the discharge pressure comes 
up to normal the switch opens and remains 
open as long as the pressure is maintained. 
If the pump loses its prime the discharge 
pressure naturally drops. The pressure 











New Automatically Primed Centrifugal 
Pumping Unit 


switch is thereby closed causing the evacu- 
ator to operate until the pressure is again 
built up to normal. A check valve in the 
evacuator suction line prevents air leakage 
from the evacuator to the main pump when 
the evacuator is not in operation. 

By use of this arrangement it is no 
longer necessary to sacrifice efficiency and 
reliability for the convenience of self- 
priming. Since the evacuator motor is in 
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operation only when starting the unit or 
when it is necessary to reprime the main 
pump, no more power is used than with 
a non-printing unit. Likewise since the 
entire priming unit is compactly mounted 
on the bedplate between the main motor 
and the centrifugal pump, no more floor 
space or head room is required than with 
a non-printing unit. The entire arrange- 
ment is neat, simple, and soundly engineered 
for long life and low maintenance. 

The use of these new units (now avail- 
able with Worthington Type R, U, L and 
F centrifugal pumps up to the number six 
size, but shortly to be available with any 
type or size of Worthington centrifugal 
pump) makes possible effective remote con- 
trol whenever suction lift exists, and elimi- 
nates costly and inaccessible wet and dry 
pit installations, and foot valves. It ef- 
fectively prevents air binding, overcomes 
loss of suction and makes ejectors, prim- 
ing tanks or hand primers unnecessary. 


The special advantages claimed for this 
unit are: 

1. The use of a modern, high efficiency, 
ball-bearing centrifugal pump. 

2. No compromise necessary on the size 
and type of pump for a particular service. 


3. A priming unit that operates only 
when needed. 

4. The use of no more power and no 
more space than a non-priming unit. 

5. Simple in construction, and positive 
and reliable in operation. 

6. Longer life and lower maintenance 
cost than any other equipment designed to 
yield equal service. 

Worthington motor-driven automatic 
priming centrifugal pumping units, as illus- 
trated, are particularly adapted for water 
service or for sewerage or irrigation work, 
and will likewise be of special value to ho- 
tel and office buildings, as sump pumps. 
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International Filter 
Company Offers Powdered 
Activated Carbon 


“Hydrodarco” in pulverized form is now 
obtainable from International Filter Com- 
pany of Chicago. For the past several 
years “Hydrodarco” has been marketed as 
a granular activated carbon for use in 
contact beds through which naturally clear 
waters or filtered waters have been passed, 
under pressure or by gravity, for the pur- 
pose of removing excess chlorine, color, 
tastes and odors. It has performed most 
efficiently in conjunction with chlorination 
and its use in pressure filter shells has 
been an effective means of removing tastes, 
odors, color, etc., from water employed iu 
beverage bottling establishments, food pro- 
ducing plants, hotels, hospitals and the like. 
The largest municipal water treatment unit 
employing “Hydrodarco” has been that 
equipped at the Bay City, Michigan filter 
plant and units of less capacity have been 
installed at other municipal and industrial 
plants. It is just recently that Internation- 
al Filter Company have decided to offer 
this same carbon in finely powdered form 


Water 


to be applied in a manner similar to the 
application of other powdered carbons. 
To feed “Hydrodarco” in powdered 
form, the company has developed the 
Infileo Carbon Feeder which is announced 
in their recent circular describing “Pow- 
dered “Hydrodarco” and the new feeder. 
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Builders’ Iron Foundry 
Announces a New Meter 


The new “Chronoflo” meter for liquids, 
announced by Builders’ Iron Foundry ot 
Providence, R. I., this month in their il- 
lustrated bulletin No. 261, has wide measur- 
ing range, accuracy and abundance of 
power. A chart record reliable to 1/12th 
the maximum rate and a total flow register 
accurate to 1/20th maximum flow is guar- 
anteed. The “Chronoflo” instrument, which 
may be used with Venturi tube or orifice 
plate, utilizes four distinctive developments 
of modern research in its operation—the 
telechron motor, mercury switch, power 
relay and an electro-magnetic clutch. 


A telechron driven contact device con- 
trolled by the height of a mercury column, 
which varies with the rates of flow through 


The “Chronoflo” Meter. 


the Venturi tube or orifice, and a telechron 
driven register-recorder continue in opera- 
tion during the exact time that the mer- 
cury switch is “on” in the mercury unit. 
The switch is sensitive to minute changes 
in the mercury level in the indicating tube 
and the power relay instantaneously trans- 
mits the contact engaging the telechron 
drive with the integrating and recording 
movement through the electro-magnetic 
clutch. Thus the “Chronoflo” makes use 
of the remarkable accuracy of .the tele- 
chron and thus the register-recorder can 
be located at any desirable distance from 
the pipe line and meter. For exceptionally 
long distances the public telephone system 
circuit can be used. Conversation is not 
interfered with. 


The hexagonally-shaped case of the 
recording and registering instrument makes 
an especially pleasing appearance on a 
panel or the office wall. This instrument 
can be located at as many points as desired 
and its construction makes for ready ac- 


Works and Sewerage—August, 19: 


cess to working parts for inspection, ad. 
justment or repair. The accuracy ang 
wide range (20 to 1) of the “Chronofigt 

will appeal to all who use meters on steam, 

air, gas, and liquids where wide 
daily or hourly variations in the rate of 
flow is experienced. It will be especially 
valuable therefore, in connection with sew- 
erage and sewage treatment works tor 
measuring air on gas and sewage flows 
which have a marked variation during the 
24 hours and rapid increases during storms 
That also applies in connection with indus. 
trial water supply where variations jp 
draught or pumpage are far more marked 
than in municipal water plants. Its con. 
venience and accuracy will appeal to water 
works men. As _ indicated the name 
“Chronoflo” was coined to emphasize the 
principle used viz;—the measurement of 
flow in terms of time no matter whether 
the recording instrument be near the me- 
ter or far away; whether there be one or 
several instruments used. For illustrated 
details of this novel device the reader js 
referred to Bulletin No. 261 available up- 
on request from Builders’ Iron Foundry, 
Providence, R. I. 
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Interesting Features of 
Monoloy Pipe 


The American Cast Iron Pipe Company’s 
announcement of the perfection of “Mono- 
loy’—a high strength, light weight cast 
iron pipe which introduces the long-sought 
factor of permanence into piping for in- 
dustrial and business buildings, is evoking 
considerable interest. 

The high strength of “Monoloy” pipe in 
light weights is made possible by Acipco’s 
method of centrifugal casting in sand- 
lined molds. This method also is respon- 
sible for its soft toughness—permitting it 
to be threaded, cut, drilled and tapped with 
ordinary pipe tools—and its advantageous 
bendability. 

Monoloy Pipe is made to standard 
wrought iron and steel pipe O. D., in thick- 
ness approximating extra strong steel or 
wrought iron pipe. Standard Monoloy 
thicknesses are guaranteed for safe work- 
ing pressure up to 250 pounds. 

A wide range of diameters, lengths and 
joints is available. Diameters 1% to 2% 
inch, inclusive, are furnished in 5-foot 
lengths; diameters 3- to 12-inch are fur- 
nished in 16-foot lengths; longer lengths 
are available through the use of Acipco 
Cast Iron Fusion Welding at the foundry. 
Monoloy Pipe is furnished with plain ends, 
threaded ends, threaded ends with coupling, 
or the Monoloy Doublex Simplex Joint. 

Although Monoloy Pipe is tough and 
strong, it is soft, permitting it to be thread- 
ed and cut with standard steel pipe stock 
and dies. This fact, plus the fact that 
Monoloy Pipe is made to standard steel 
and wrought iron pipe outside diameters, 
makes Monoloy Pipe a “good mixer.” 
When old lines of a substitute material fail, 
one can replace them with Monoloy Pipe 
without disturbing the balance of the line. 
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Weston Sewer Pipe Joint 
Gasket, form and Filling 


Pump 

Getting cement mortar evenly distributed 
all around and to the bottom of sewer pipe 
joints has been made simple by a develop- 
ment by L. A. Weston of Adams, Mass. 
Mr. Weston has perfected a “Gasket 
Form” used in placing cement mortar 
when jointing sewer pipe, even when the 
pipe is one-half submerged in the trench. 
The use of the “gasket” on the spigot end 
of the pipe within the bell insures an even 
space between bell and pipe for the mor- 
tar. The use of the “form” on the ex- 
terior makes it possible to secure water 
tight and root-proof joints that stay tight. 
The use of the Weston Filling Pump, 
shown as the funnel shaped instrument in 
the illustration, forces cement mortar com- 
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Weston Gasket and Form for Pipe Joints. 
View Shows Spigot End Entered in 
Bell with Form Wires Drawn 
up Tight 


pletely around the pipe and completely 
fills the space between the interior gasket 
and the form on the outside. The “gasket” 
remains in place and the upper half of the 
joint is filled by hand in the usual man- 
ner. No jute or yarn is used in the joint- 
ing and ordinary workmen use the gasket 
and form without difficulty or the skill and 
care required when the job is done by hand. 
Inspection to insure careful jointing on the 
bottom of the pipe, which is necessary 
when done by hand, is avoided. For more 
detailed information request descriptive 
leaflets from L. A. Weston, Adams, Mass. 
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Coppus Safety Ventilator 


The Coppus Engineering Corporation, of 
Worcester, Mass., announce a new and 
smaller size manhole ventilator in addition 
to their regular larger sized unit which 
has been so effectively employed for venti- 
lating pits, sumps, tunnels and manholes 
in which men are at work. Both munici- 
palities and industrial corporations have 
used this type ventilator with satisfaction 
for increasing man efficiency, eliminating 
hazard from gas poisoning or explosion 
and reducing waiting time for natural ven- 
tilation. Manholes are quickly cleared of 
dangerous gases within 5 minutes because 
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of the high speed of the Coppus blower. 
Coppus ventilators are used by ship com- 
panies, the United States Navy and the 
Coast Guard to clear ship’s holds and for 
clearing process tanks at manufacturing 
establishments. 

Equipped with a universal G. E. water- 
proof, %4 h.p. motor, the blower operates 

















Coppus Manhole Ventilator. 


from light sockets of 80 to 110 volts stor- 
age batteries carried by trucks. High ef- 
ficiency produces a larger volume of air 
at less power consumption than any unit of 
similar size—the smaller size weighing but 
74 Ibs. is equipped with aluminum fan. 
The swivel joint permits directing the air 
current as needed through a 90 degree 
angle. The larger size is equipped with 
4 h.p. motors and weighs 103 Ibs. It can 
be supplied with a compressed air drive 
is preferred. Either unit is easily and quick- 
ly portable and is ready for plugging in for 
instant service. For use around sewage 
treatment works where gas pockets exist, 
presenting hazards to health and property, 
the Coppus portable manhole ventilator has 
a place among regular plant equipment. 
Write the Coppus Engineering Corporation, 
344 Park Ave., Worcester, Mass., for des- 
criptive Bulletin No. 163 which more fully 
describes this ventilator. 


New General Electric 
Splash-proof Induction 
Motors 


A new line of splash-proof induction 
motors has been announced by the General 
Electric Company. These motors are de- 
signed particularly for application in which 

















New G. E. Splash-Proof Induction Motor 


open-motor operation is handicapped by the 
presence of splashing or dripping liquids. 
The end shields are of special construc- 





tion, the top half being solid to exclude 
dripping water and liquids. Cooling air 
enters through ventilating openings in the 
bottom half of the end shields, a special 
baffle, which extends to the center line 
of the motor shaft, preventing the entrance 
of splashing water into the windings. 

The motor frame is protected against 
the entrance of dripping water and liquids 
by a one-piece cover, which is fitted to 
the motor frame. The ventilating air, 
which enters through the end shield open- 
ings, is circulated over the end windings, 
across the motor frame, and out through 
louvres in the protection cover. A water- 
tight conduit box protects the motor leads 
against damage by dripping or splashing 
water. 

Locations in which these splash-proof 
motors may be used advantageously include 
water works, and sewerage treatment 
plants, dairy plants, meat-packing plants, 
laundries, food, and process industries. 
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Semet-Solvay Aluminum 


Paint 

The Semet-Solvay Co. have produced 
and now offer Semet-Solvay aluminum 
paint. 

In developing this product ease of ap- 
plication, brilliant appearance, durability 
and a price as attractive as the resulting 
finish are combined in Semet-Solvay 
aluminum paint. 

Alcoa Albron, the highest grade of 
aluminum powder, is used as the pig- 
ment portion of this paint. This pigment 
is made by stamping pure aluminum into 
tiny, thin flakes. As the paint is applied 
to any surface, with brush or spray gun, 
many of the tiny flakes of aluminum rise 
to the surface of the varnish vehicle, 
forming a leafed film—veritably a “Coat 
of Metal.” To this characteristic Semet- 
Solvay aluminum paint owes its great 
light reflectivity, long durability, hiding 
power and resistance to moisture. 

Semet-Solvay aluminum paint is sold 
in 1 and 5 gallon double-compartment 
cans, containing correct amounts of pow- 
der and vehicle. Just before painting, 
the trayful of powder is thoroughly 
stirred into the vehicle. The resultant 
paint is then ready for application by 
brush. For use in a spray gun, a small 
amount of linseed oil and drier should 
be added, to reduce the paint to proper 
consistency. 

Semet-Solvay aluminum paint may be 
successfully applied over metal, wood, 
stone, brick, concrete or plaster. Used 
as a primer on wood, it seals the pores, 
preventing the penetration of moisture 
and subsequent blistering and peeling of 
the finished coat. 

Address Semet-Solvay Co., 61 Broad- 
way, New York, for literature and 
samples. 


The Lubrotite Gate Valve 


A gate valve having a unique duct sys- 
tem for introducing a lubricant-seal be- 
tween the seating surfaces has been 
brought out by the Reading-Pratt & Cady 
Co., Inc., Bridgeport, Conn. It is stated 
that the valve is sealed tight even though 
the seating surfaces have become dam- 
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aged by scratches, deposits, or corrosion 
in the line. Among other advantages 
claimed for the valve are: 

Seating surfaces protected by film of 
lubricant. They will not become corroded, 
scratched, or injured easily. Frees set 
wedge—lubricant-seal separates wedge 
from seats slightly freeing wedge that has 
become set from a long period of service. 


The Lubrotite valves are made in both 


Pratt & Cady standard and extra heavy. 


iron body patterns, and in Reading elec- 
tric cast steel. The general dimensions 
are the same as the non-lubricated valves, 
so Lubrotite valves can be used for re- 
placement service without changing the 
piping system in any way. 

All valves seat absolutely tight without 
the use of the lubricant-seal and can be 
used, if desired, as regular non-lubricated 
valves. 

Lubricant-seals are supplied for various 
services—air, gas, water, chemical, petro- 
leum products, etc. The Lubricant-seals 
are packed in convenient pocket sized 
boxes—24 cartridges to a box. Only a 
small amount of lubricant is needed for 
an application. 


WITH THE 
MANUFACTURERS 


R. N. Clarke Joins Innis, 
Speiden & Company 


Robert N. Clarke has recently joined the 
staff of Innis, Speiden & Company, 117 
Liberty Street, New York City for the 
purpose of developing uses and sales in 
the Sanitary Field of a concentrated coagu- 
lant—/sco-Ferric Chloride “66”. 

Mr. Clarke, a sanitary engineer, was 
graduated with a M.S. degree in Engineer- 
ing from Syracuse University in 1925. He 
then served as Assistant Engineer under 


R. N. Clarke 

Glen D. Holmes at the Syracuse Sewage 
Treatment Works where he conducted a 
number of research studies in design and 
treatment of sewage, including the use of 
ferric-chloride as a coagulant. He has 
since done research work on water purifi- 
cation problems for the California Water 
Service Corporation. His immediately 
previous connection was as Sales Engineer, 
with King Construction Company, of 


Water 


North Tonawanda, N. Y. having charge 
of sales of glass enclosures for sewage 
treatment plants and sludge drying beds. 
Mr. Clarke, therefore, comes to Innis, 
Speiden & Company with a special knowl- 
edge of water and sewage treatment, and 
more particularly so in the matter of 
sludge dewatering and drying practices. He 
will introduce this new product of Innis, 
Speiden & Company into water and sew- 
age treatment and is available to discuss 
the technical value of this supersaturated 
ferric-chloride coagulant, with interested 
Engineers and Municipal Officials. 

Isco Ferric Chloride “66”, contains 10 
per cent more active coagulating material 
than does solid lump ferric-chloride but at 
the same time has the advantage of being 
a solution. It is supplied in non-return- 
able wooden barrels or can be delivered in 
tank cars such as are required by the 
larger sewage treatment works at Milwau- 
kee, Chicago and elsewhere. 


v 


H.B. Arrant Joins 
Industrial Chemical 
Sales Co. 


H. B. Arrant, Professior at Simmons 
University, Abilene, Texas, is to join the 
forces, during the summer, of the Indus- 
trial Chemical Sales Co., Inc., 230 Park 
Ave., New York City, manufacturers of 
AQUE NUCHAR, in demonstration work 
for Texas, Louisiana, and Oklahoma. 


Professor Arrant will visit all the 
Plants in that territory in the interest of 
Aqua Nuchar, showing methods of appli- 
cation, dosages, etc. 


Soft Water for the 
W hitehouse 


In accordance with a regular policy of 
keeping the president of the United States 
and his family supplied with the most 
modern conveniences, the White House in 
Washington has been equipped with mod- 
ern Zeolite water softening apparatus. 

Ever since the White House was com- 
pleted in 1800, the furnishing of healthful 
water to the nation’s presidents and their 
families has been given careful considera- 
tion. The importance to the White House 
of water that is soft and clear, is apparent 
when it is known that the average daily 
consumption is about 90,000 gallons which 
includes all the water used in the White 
House the executive offices and in main- 
taining the grounds. 

The water used by the early presidents 
up to the time of Jackson, was obtained 
from wells excavated on the White House 
grounds. The old pump and bucket were 
the only implements the early Presidents 
had available for obtaining their drinking 
water. 

It was not until 1876 that the suitability 
of untreated Potomac water was officially 
questioned in a report made by Colonel 
C. E. Babcock, Corps of Engineers. Other 
similar reports were made in 1879, 1886, 
and 1898, and at last, in March 1901, Con- 
gress appropriated money for a slow sand 
filtration plant: to make the water more 


etc « 
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healthful. The latest improvement hag 7} 
been the supplying of water of zero hard. > 
ness through Zeolite softening units in- 
stalled by the Permutit Company of New 
York City. 


Century of Progress 
Exposition Will Have Its 
Own Fire Protection System 


The fire protection system for the Chi- 
cago Century of Progress Exposition wif] 
comprise three fully equipped fire stations 
with a group of pumping stations and ay 
tomatic alarm system in the buildings and 
around the grounds. Water for the sys- 
tem will be drawn from Lake Michigan 
and the lagoon formed between the main 
land and the artificially constructed island 
along the lake front. 


The Kennedy Valve Manufacturing 
Company of Elmira, New York has re 
ceived an order for fire hydrants and valves 
going into this installation and the water 
supply system as well. About 150 “Safe- 
top” hydrants will be required. Over 250 
gate and check valves will be used, ranging 
in size from 5 inch to 24 inch to serve 
under 150 pound working pressure. The 
fire hydrants will have 5% inch inlet 
valves, two 24 inch hose connections and 
one pumper connection. 


v 


Hydrauger Corporation 
Reorganized—New Offices 
Established 


Thomas B. Whitted, President, The 
Hydrauger Corporation, 233 Broadway,’ 
New York City has just recently an- 
nounced the formation of a new organiza- 
tion which has taken over the manufac- 
ture and sale of the “Hydrauger” earth- 
boring equipment, used in laying water 
pipes under pavement, embankments, build- 
ings, sidewalks, etc. 

It is the plan of the new organization to 
service the United States through district 
offices under the magement of engineers 
experienced in the work of “Hydrauger” 
equipment. 

Other officers of the Hydrauger Cor- 
poration are H. V. R. Scheel, Vice-Presi- 
dent and F. P. Palen, Treasurer, at 233 
Broadway, New York City. 


v 


Professor J. S. Whitener 
Associated with Industrial 
Chemical Sales 


J. Summie Whitener, associate professor 
of sanitary engineering, North Carolina 
State College, Raleigh, N. C., is to join 
the forces, during the summer, of the 
Industrial Chemical Sales. Company, Inc., 
manufacturers of Aqua Nuchar, in dem- 
onstration work for North Carolina, South 
Carolina and Tennessee. 

Professor Whitener will visit all the 
plants in that territory in the interest of 
Aqua Nuchar, showing methods of appli- 
cation; dosages,- etc. 
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PARDEE 


G-250 CHLORINATORS 


FULL VACUUM 


Adjustable capacity up to 800 pounds 
per day 


Adjustable range of 7-1 








Twin 800# Panels at the Sewage Pumping Station 
Port Chester, N. Y. 


One with 350 pound scale 
One with 700 pound scale 


Distributing Panel Between 





THE PARDEE ENGINEERING CO. 


3915 29th St. ee Long Island City, N. Y. 


































DOW FERRIC 
CHLORIDE 
COAGULANT 


Increases settling rate 
of Raw Sewage 


The capacity of sedimentation tanks can be ma- 
terially increased by the use of Ferric Chloride. 
The above graph shows the increase in the settling 
rate of raw sewage with the addition of various 
quantities of this coagulant. By adding a few parts 
of Ferric Chloride per million of raw sewage, the 
settling rate is increased fifty to sixty per cent. 
This means that the capacity of sedimentation tanks 
can be doubled when Ferric Chloride is used. 


We would be glad to advise in the application of 
Dow Ferric Chloride Coagulant:in your sewage dis- 
posal or water purification plant. Write for addi- 
tional information and prices. 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


*Rudolfs, Sewage Works, Jour. 1, 4 (399) 











When writing to advertisers please mention WATER WorKs AND SEWERAGE—Thank you. 
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= 4% 
A COLLEGE COURSE > 5 


in ENGINEERING 
ADMINISTRATION 


yee 


~S 


anx pe ere! 


Let Your Eye Survey These 
Chapter Headings: 


I.—Laws ef Management. 
Il.—Rules for Securing Minimum 


costs. 
III.—Piece-Rate, Bonus and Other 
Systems of Payment. 
IV.—M the Output of 
ensuring tput o 
V.—Cost Keeping. 
VI.—Cost Keeping lied to 
Highway as eae 
VII.—Bookkeeing for small con- 
tractors. 
VEEi-—Oiee Appliances and Meth- 


Ix. 


uses this Fundamental Treatise 


Your practical experience plus the clear funda- 
mental ra of Engineering Administration in 
this book, will assure your margin of profit on every 
job. Even the soundest estimate cannot safe 
the contractor against loss if the economies of 
scientific operation are not realized. The business 
aspects of the building game are needed by the en- 
gineer to keep his work completely p 


While the college student without experience must 
be thoroughly drilled in the principles of this book, 
one already familiar with construction work can 
benefit by a single reading. You may borrow the 
book for ten ote Ge see in the 
coupon below. = if wish to it for 
further careful reading do you pay for book. 
Send the coupon. 


Blanks ond etteme "7 t 
oO 
Keeping. 
X.—Systems of Cost Keeping. 


FREE EXAMINATION ORDER BLANK 





i 
Gillette Publishing Co., 400 W. Madison St., Chicago, 
Ce A tk ae 


REO Ee 
Name. 


CONSTRUCTION COST KEEPING j..... 
and MANAGEMENT cut susie 


Gillette Publishing Co., Tech. Publishers, 400 W. Madison St., Chicago 


Books sent em approval in U. &. and 


























canal. 
WW&S-8-32 











SUPERINTENDENT CHEMIST — Position 
wanted by man thoroughly familiar with 
filter plant operation and water softening. 
Has eight years of laboratory experience, 
four years’ experience in filter plant 
operation and four years as_ superin- 
tendent of water works in town of 15,- 
000. Address “P. C. L.,’”” % Water Works 
and Sewerage, 420 Lexington Ave., New 
York City. 


WATER WORKS SUPERINTENDENT— 
Three years’ experience in charge of 
water works in city of 15,000 population. 
Prior experience: Eight years in charge 
of filtration plants in city of 100,000 pop- 
ulation and one year in charge of sewage 
treatment works. Position desired as su- 
perintendent or assistant superintendent 
of water works, sewerage, or both. Age 
36; married; American, and college grad- 
uate with C. E. degree. Immediately 
available. Address ‘“W. W.,’’ % Water 
Works and Sewerage, 420 Lexington Ave., 
New York City. 





POSITIONS WANTED 
This department has been started 
as a service to those in the Water 
Works and Sewerage Fields. We 
hope they will make use of it. The 
notices are inserted without charge. 























RESEARCH AND CONTROL CHEMIST— CIVIL ENGINEER—Age 23; B. S, in En- 
B. S. in chemistry from eastern univer- gineering, Princeton University, 1929; C. 
sity. Three years’ experience in indus— E., Princeton, 1932, with thesis in Water 
trial research on water treatment and Supply. Over two years with American 
boiler-plant control. Now associated Bridge Company, Engineering Depart- 
with large research organization work- ment, but very anxious for position in EXPERT on sewage and industrial wastes 
ing on ammonia-chlorine process. Desire water supply or sewerage work. Experi- disposal and stream pollution with ten 
position as operating chemist or research ence desired primarily; remuneration a years’ experience and accumulated data. 
development. Available immediately. Sal- secondary consideration. Good drafts— Formerly connected -with largest disposal 
ary no consideration. Excellent refer- man. Excellent references. Address “D. program in U. S. Qualified to investi- 
ences, Age 24. Are you keeping step E.,”” Y% Water Works and Sewerage, 420 gate, study, report, design, supervise 
with advances in water chemistry? Ad- Lexington Ave., New York City. operation, construction, take charge or 
dress “G. H. Y.,” % Water Works and advise on all phases of sewage disposal. 
Sewerage, 420 Lexington Ave., New York EXPERIENCED DESIGNER on water- Permanent or temporary work desired. 
City. works and sewerage. Have been with Box 6012, Water Works and Sewerage, 

some of the, country’s leading sanitary 400 W. Madison St., Chicago, Ill. 

ated " *s engineering firms. Age 37. Married. As—-  ~ 

MECHANICAL ENGINEER, experienced soc. Mem. of American Society of Civil 
on design and construction of sewage Engineers and Member of A. W. W. A. SANITARY ENGINEER—27 years old; at 

plants and equipment. Has handled num- Have been in responsible charge of de- present water works chemist in small 


ber of men on plant layout and design, ee oe We hina, Ber hiewre TL. town, three years water works and sew- 
including mechanical, electrical, struc— erage experience, B. S, and M. S. in Civil 
tural, concrete, piping and machine de- Engineering, desires change to large city 
sign draftsmen. Recently supervised con- or industry having domestic sewage and 

















WATER CHEMIST AND BACTERIOLO— 
GIST—Ph. B. in chemistry. Five years 


struction of mechanical-chemical sewage 
plant of Dearborn, Mich. Hard, consci- 
entious, efficient, expert worker. Box 
6006, Water Works and Sewerage, 420 
Lexington Ave., New York City. 


sanitary chemist, State Dept. of Health. 
Seven years in charge of purification and 
sanitation of large eastern water supply. 
References. Available immediately. Lo— 
cation immaterial. Married. Age 36. Box 
6008, Water Works and Sewerage, 400 
W. Madison St., Chicago, Ill, 


industrial wastes disposal problems. Mod- 
est salary to start, with increase as abil- 
ity is shown. Address “A. B, U.,” % 
Water Works and Sewerage, 420 Lexing- 
ton Ave., New York City. 





Do you mention WaTER WorKS AND SEWERAGE when writing? 


Piease do. 
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LAUGHLIN TRAVELLING SCREENS 
MAGNETITE FILTER 


and 


MECHANICAL CHEMICAL 
TREATMENT 
of 


SEWAGE WATER AND INDUSTRIAL 
PRODUCTS 


Developed and Controlled 
by the 
FILTRATION EQUIPMENT CORP. 
350 Madison Ave. 


NEW YORK CITY 

















A 
Typical 
Installation 








Patented 


Positive— 
Low-head— 
Year-around— 


Aeration 





—with simultaneous chemical mixing, if required. 
Compact—operates entirely by gravity—no moving 
parts—uniform results—low operating cost. 


Write for complete information. 


Voct Brotners Mro.Co. 


INCORPORATED 


LOUISVILLE + - KENTUCKY 























STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 


We Ship Rods fer Trial—whe else will do this? 


We also make a Rod that will feat. Alse reds with wheels 
for conduit work. 






Slip together sideways 


AND CONDUIT RODS 


Ne Deep Shoulder Cut for Couplings. Reds retain full size 
and strength. 


Investigate our JUMBO ROD 


W. H. STEWART 


1614 Loeust Street ST. oo, MO. 
129 George Street BOSTON, . 


Bex 581 : °° LL” peexSONVELLE, FLA. 


CANADA FACTORY, WALKERVILLE, ONT. 
Therefore Ne Duty fer Purchaser te Pay 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO 





SIMPLEX 


Venturi Type Meters. 
Effluent Controllers 
Filtration Plant Gauges 
Water Works Specialties 








& 
Simplex 
sndtentine WRITE FOR 
2 mag BULLETINS 











SIMPLEX VALVE & METER CO. 
6743 Upland Street 
Philadelphia, Pa. 














Do you mention WaTER WorKs AND SEWERAGE when writing? Please do. 
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aNEKW BOO 


that every water works operator should have 


WATER 


PURIFICATION 





I 


COAGULATION 

Time of Mixing, Floc Char- 
acteristics, pH Control, Col- 
or Removal, Iron and Lime 
Coagulation, Use of Sodium 
Aluminate, Manganese, Co- 
agulation Control. 


SEDIMENTATION 


Effect of Settling on Plant 
Centrol, Cross - Baffled 
Basins. 


FILTRATION 


Filter Beds, Rate Controll- 
ers, Filter Washing, Care of 
Filter Beds, Mud Deposit 
Formation, Sand Grading, 
Air Binding, Sand Cleaning, 
Filter Control Records, 


DISINFECTION 
Chlorination, Ultra Violet 
Ray and Ozone Treatment. 
TASTES AND Opors 
Superchlorination, Chlora- 
mines, Activated Carbon, 
Aeration, Permanganate, 
Algae Control. 

CORRECTIVE TREATMENT 
pH Control, Effect of Cor- 
rective Treatment. 

PLANT ControL Data 


Standards of Purity. 




















$15 


POST PAID 








CONTROL 


A Short, Practical 


Handbook and 


Informative, 


the Plant 


Non-Technical, 


Guide for Operator 


By 
EDWARD S. HOPKINS 


Principal Sanitary Chemist, Bureau of Water Supply, Baltimore, Md. 


number of years. Its audience is the plant operator. It is particularly designed to 
meet his needs. It is a book of simple discussion and simple directions. It aims to 


T- is a handbook for which there has been genuine need in the water-works field for a 


present the practical, usable facts in systematic form. 


ABEL WOLMAN SAYS: "The number of texts of a purely operating character is decidedly 
limited. Those that are good are somewhat out of date, and therefore, this volume fills a 
current need. 


"No matter how well designed a water treatment plant may be, its product is dependent 
to a great degree upon the efficiency of the man operating it. To improve and guide 
the operator is the primary function of this book. It is designed, in simplicity of language 
and arrangement, to meet the needs of the rank and file. It should lighten the load on 
many control agencies and should stimulate the already conscientious operator, whose task 
is so well done and so rarely given public recognition, to higher levels of performance. 


The book should be on each operator's desk." 
—Excerpts from the Foreword 


on ee es ee ee ee ee ee ee es USE THE COUPON oon eee 
WATER WORKS AND SEWERAGE 
400 W. Madison St., Chicago, III. 


Gentlemen: 


Please mail me a copy of WATER PURIFICATION CONTROL. My 
check or money order for $1.75 is enclosed. 


NAME 
POSITION 
ADDRESS 
















Water Works and Sewerage—August, 1932 —- ae 22 








8 ATIONAL Paresh yon mt 


of Water Main Cleaning 


20 Years Experience 


“Write for Booklet | TRENCH BRACES 


DUC Uh CR «AT AMAZOO FOUNDRY & MACHINE CO. 


lational Water Main Cleaning Co. | 600 E. MICHIGAN AVENUE 
SRO New Yank | KALAMAZOO, MICH. 


























PRESSURE - SEWER ~- CULVERT 
Lock-Joint Pipe Co., Ampere, N. J. 














STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 


Cast Iron Pipe 
Bell and Spigot type 
Sand Cast 
Long Lengths 
MeWane Preealked Joints or Open Bell 
Sizes: 14 thru 12 inches. Fittings. 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


All Kinds of Gray Iron Castings SOUTH BEND, INDIANA 




















“— THE SURVEYOR 


jor and Municipal and County Engineer 


d to 


is to has been established for 40 years and is known throughout the world as the 
chief authority on Roadmaking, Sewerage and all other Municipal Work. 






































New York Chicago Kansas City Los Angeles 
Advertisers regard it as an excellent medium for attracting business and public San Francisco Denver Portland, Ore. Dallas 
, dly authorities use its columns to make known their requirements. Salt Lake City 
e 
lis a 
Published every Friday, price 12 cents. 
Annual Foreign Subscription, 8 dollars. 
dent eee 
juide ‘ A specimen copy sent free upon: application to the publishers, C] I ART IG HOT SE 
uage ST. BRIDE’S PRESS, Ltd., 14 Bride Lane, Fleet Street, 
4 on London, England 
task 
ance. 





20% off—Rebuilt Transits and Levels 


vord C Al i S F R I Best selection in United States. Every 
Instrument overhauled in our own factory. 


Sold subject to field test. Convenient pay- 
ment plan. Your old instrument taken in 





ad U &. ENGINE OFFICE, Huntington, w. trade. Write for our list CWSC68) 
a.—Sealed proposals will be received ° 
until 10 a, m., Sept. 6, 1932, and_ then WARREN-KNIGHT CO. 
opened, for furnishing all labor and ma- Makers of Sterling Transits and Levels 
terials and performing all work for dredg— 136 N. 12th Street Phila, Pa. 


ing in the Ohio river; 360,000 cubic yards 

of sand and gravel at Twelve Pole Bar, 

below U. S. Lock 28, and 160,000 cubic 

yards of sand and gravel at Sand Creek 
{ Bar, below U. S. Lock 22. 





aa 
“< 





WANTED 


V Copies of the May,. 1931, and October, 1931, issues of Water Works and 
Sewerage are needed. Any subscriber supplying either of these issues will 
have his subscription extended for two: months. 


WATER WORKS AND SEWERAGE Daily News Building, Chicago 


8-32 











Please mention WaTER WorKs AND SEWERAGE—it helps. 
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Alvord, Burdick & 
Howson 
Engineers 
John W. Alvord, Charles B. 
Burdick, Louis R. Howson, 
Donald H. Maxwell. 
Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 
age, Sewage Disposal, Drain- 
age, Appraisals, Power Gen- 
eration. 
Civic Opera Building, Chi- 

cago. 





Black & Veatch 


Consulting Engineers 
Sewerage, Sewage Disposal, 
Water Supply, ater Purifi- 
Lighting 
Valuations, 
Special Investigations, Re- 
ports and Laboratory. 


=. B. Black, N. T. Veatch, 

r. 

Kangas City, Mo., Mutual 
Bidg. 





H. Burdett Cleveland 
Consulting Sanitary Engineer 


Water Bupply and Purifica- 
tion, Sewerage and Sewage 
Refuse Disposal 
Treatment of Industria 
Wastes, Design, Reports, 
Consultation, vestigation, 
Evaluation of Works, Super- 
vision of Construction. 
Tranaportation Building. 
22% Broadway, New York. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 


Consulting Engineers 
Waterworks Sew r 
Lighting Appraisals 
Rate Investigations 
as City, Mo., Interstate 
wy 
Los Angeles, Cal., Western 
Pacific Building. 








Chicago Testing Labora- 
tory, Inc. 
and affiliated 
Ctfenge Paving Laboratory, 
nc. 


Consulting and Inspecting 
Engineers 

Hugh W. Skidmore 

Gene Abson 

Materials, Processes, Struc- 

tures, Consultation, Inspec- 

tion, Testing, Design, Re- 

search, Investigation and 

ts in Litigation. 
536 ke Shore Drive, 
Chicago. 





The J. N. Chester Engrs. 
J. N. Chester 
J. F. La B 


Consulting Hydraulic, Sani- 
tary and Valuation Engi- 


neers. 
Pittsburgh, Pa., Clark Bldg. 





H. O. Chute 
Chemical Engineer 
Stream Pollution and Trade 
Waste Problems Handled from 
the Standpoint of Recovery of 
Products. Specialist in Mult- 
iple Effect Evaporation. 


50 East 4ist Street, 
New York City. 





Clark, Wm. G. 
Civil and Sanitary Engineer 


Hydraulic, Sanitary and Mu- 
nicipal Engineering, Power 
Developments, Expert Ex- 
aminations and Reports. 


Toledo, O., 1046 Spitzer Bldg. 





A. W. Dow 


Ohemical Engineer 
Consulting Paving Engineer 
A. W. Dow, Ph. B., Mem. 
Am. Inst. Ch. Engrs. 
Asphalt, Bitumens, Paving, 
Hydraulic Cement, Engineer_ 
ing Materials. 

131-8 E. 23d St., 

New York City. 





Fowler, Charles Evan 
Consulting Civil Engineer 
M. Am. Sec. C. E. M. Eng. 
Inst., Can. 

Bridges, Foundations, River 
and Harbor Improvement, 
Dredges, Dredging. 

tad York City, 25 Church 





Gascoigne, George B. 
Consulting Engineer 
W.L. Havens A.A. Burger 
F. W. Jones F. C. Tolles 


Sewerage and Se e Dis- 

sal, Water Supply and 

fication, Treatment of 
Industrial Wastes. 


Cleveland, Leader Bldg. 


Gordon & Bulot 


Engineers 

Geesemsise to Maury & Gor- 
on. 

Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal. 

Design, Appraisals, Reports. 
ae 53 W. Jackson 

Bivd. 





Hall, B. M., & Sons 
Civil, Mining and Hydraulic 
Engineers 


S-uthern Water Powers 
Drainage 
Irrigation 


Atlanta, Ga., Peters Bldg. 





Nicholas S. Hill, Jr. 


Consulting Engineer 


Water Supply, Sewage Dis- 
posal, Hydraulic Develop— 
ments, Reports, Investiga— 
tions, Valuations, Rates, De- 
sign, Construction, Opera- 
tion, piaaegenstes. Chemical 
and Biological Laboratories. 


112 East 19th St., New York 





Kiersted, Wynkoop 
Gongine. Nydroutis and 
Sanitary Engineer 
614 Interstate Bldg., Kansas 
City, Mo. 

W. Kiersted, Jr., Assoc. 





A. Elliott Kimberly 


Consulting Sanitary Engineer 
Water Supply, Water Puri- 
fication, ater Softening, 
Sewerage, Sewage Disposal, 
Sewage Treatment, aste 
Treatment, Specialists in 
Milk and in Canning Waste 
Treatment. 


1102 Atlas Bldg., Columbus, 
Ohio. 





Morris Knowles, Inc. 


Engineers 

Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 








Metcalf & Eddy 


Engineers 

Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations. 


Statler Bldg., Boston. 


Malcolm Pirnie 
Engineer 


Malcolm Pirnie, 
Charles F. Ruff. 


Water Supply, Treatment, 
Sewerage Reports, Plans, 
Estimates. 

Supervision and Operation, 
Valuation and Rates. 


25 W. 48rd St., New ¥ 
N. ¥. = 





Potter, Alexander, C. E. 
Hydraulic Engineer and 
Sanitary Expert 
Sewerage and Sewage Dis- 
poset, ater Supply and 
rification. 


New York, 50 Church St. 
Cortlandt 3195. 





Randolph-Perkins Co. 


Consulting Engineers for 
be Supply and Distribu- 
on. 


Sewerage and Sewage Dis- 
Posal. 

Street Lighting Systems. 

Zoning and City Planning. 

Water Power Development.. 

Flood Protection. 

Excavation Specialists. 


Stripping Properties Pros- 
pected. 


8 East Huron St., Chicago. 





Robinson & Steinman 
Consulting Engineers 
H. D. Robinson 
D. B. Steinman 
Bridges: Design, Construc- 
tion, Strengthening, Investi- 

ation, Reports, Advisory 
ervice. 

117 Liberty St., New York 
City. 





Astrid S. Rosing, Inc. 


Sewer Pipe. 

Drain Tile. 

Steam and Electric Conduits. 
Building Tile. 

Fire Brick. 


3464 N. Clark St., Chicago, Ill. 








P. H. Taylor Audit Co. 


Municipal Accountants and 
Auditors 


Audits. 

Systems. 

Budget Preparation. 
Investigations. 


267 Highland Ave., Buffalo, 
N. Y. 








Please mention WATER WorKs AND SEWERAGE—it helps. 
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Put Dorrco Flocculators 





in Your Present Basins 


Save Chemicals 


Reduce Filter Washings 


Improve Your Finished Water 


ORRCO FLOCCULATORS offer every water plant using 
D chemical dosing a chance to make savings without any ex- 
pense for new tank construction. The Flocculators can be arranged 
to fit in existing tanks of any size or shape. You can use your 
present coagulation basins and actually increase their capacity 


after installing the Flocculators. 


Dorrco Flocculators build up a quick-settling floc of uniform 
size. At one plant where sedimentation of the floc formerly 
spread over 700 ft., sedimentation is now complete 50 ft. after 


passing the Flocculators. 


At the same time, chemical consumption has been reduced 
and a saving in cost of chemicals amounting to over $15,000 a 
year has been effected. 


We would like an opportunity to demonstrate the savings 
that Dorrco Flocculators can make in your plant. Ask our nearest 
office about this demonstration or simply return the coupon 


at the right. 
* 


THE DORR COMPANY, Inc. 


247 Park Avenue, New York 


Los Angeles 


Engineers 


Chicago Denver Toronto 
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The illustration above shows Dorrco 

Flocculators which were installed in 

the existing coagulation basins at 
Richmond, Va. 
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Largest city of its age in the 

world, Seattle was only a little 

known lumbering camp until the 

Yukon Gold Rush in 1897 trans 

| formed it overnight. Its progres 

. et. ” sive spirit is exemplified by choice 

a } = a  ~Ssi«f':«sthe best chlorinating equip 

. ment available—W & T Vacuum 

N 1918—with population increasing by leaps and bounds and sanita- Avtomatics. 

tion problems becoming daily more acute—Seattle purchased its first 
W&T Chlorinator. Three more were added in 1922 and another in 1923. 


Then—in 1927— influenced by nine years experience with W&T 
apparatus and W&T service, Seattle ordered 6 W&T Vacuum Chlori- 
nators for use on the Young's Lake Supply. After these machines had 
substantiated our every claim for superiority of vacuum control, 6 W&T 
Automatic Vacuum Chlorinators were purchased to take their place. 


And so proportioning of chlorine feed to widely varying flow worries 
Seattle no longer. These 6 W&T Automatics dependably and accurately 
chlorinate high ftows and low flows—maintain an ever watchful guard 
against water borne disease in Seattle today. 


Such certain protection should be yours too. Ask for technical publi- 
cation 38 describing W&T Vacuum Chlorinators or Technical Publication 
106 telling all about Vacuum Automatics. 


WALLACE & TIERNAN CO,, Inc. —foxsuicinesnen ni 


; ; ming pools, sewage disposal 
Manufacturers of Chlorine and Ammonia Control Apparatus plants and allied sanitary in- 
‘i . stallations, 17 more W&T ¢ 
Newark, New Jersey Soe Sumeny, chlorinators are protecting 
Branches in Principal Cities Belleville, N. J. public health in Seattle and 
; suburbs today. 
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Wecter Purification Works -Providence, R. I. Raw Water Aerator at Right; Effluent Aerator at Left. 
Novel Design of Raw Water Aerator Pictured with Article Inside. 


IN THIS ISSUE 


Ferric Iron Coagulation of Soft Water 
Specifications for Powdered Activated Carbon 


Treatment of Cooling Water 


Operating Results of Five Sewage Treatment Plants 
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@ This new, highly concentrated Indoor Pool 
a ‘ Temple University 
powder contains over 70% available Philadelphia, Pa. 


chlorine. It is especially adapted for 
use as a Sterilizing solution in swim- 
ming pools and water supplies. Its 
extremely low cost makes it possible to 
economically keep watersafeatall times. 


Furthermore, the stability of Perchloron 
is unquestioned . . . it always assures 
a uniform solution. Perchloron can 





be used in any type pool, regardless 





of size. It requires no highly technical 
supervision and it is packed in con- 


venient cans ... one dozen cans to 
Send today for de- 


scriptive literature 
on Perchloron. 


the case. That is why operators of 





both public and private pools say, 
“USE PERCHLORON.” 






PENNSYLVANIA SALT MFG. CO. 
PHILADELPHIA, PA. SOLE DISTRIBUTORS 






